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• l/>)*i- • t7'- hoy- (International Review 
of Cytology), 12 6t, U (1 99 1^) ; - >(> 

■ x>K^'J/ny- • T > K • * 9 #U Xa (Trends in Endo 
crinology and Metabolism), 5 3=1, 12 01 (19 
9 4^) ] o X, BifLt&^C^v^Tii, MCHmtS^a-n>(7)W[J 

The Journal of Comparative Neurology 
) , 3 1 2 1 81 ( 1 9 9 250 ]> MCHIi^C^v^t^Otfii 

[0 0 0 3] 

mmT^fJJ^ti, J: Vmik^Ut LX&lbtLX&L £ £>M^, MC 

<Iiltltv^ 0 1"£:b*>, lf5WIi*f>li-ei)^o b/o 
, db/dbv-)x, AY/ a "7 -y" ^ , Zucker f a t t y =7 y h 
L^v^^^Iirtlcisv^T, MC HMfE#^mRNA03§5l^7ui1-£ - 
^£*L-Cw& (Nature), 3 8 Ot, 2 4 31 (1 9 9 6^ 

) ; ^ T^x^ (Diabetes) , 4 71 2 9 41 (1 9 9 8^) 
>f U)V • TV K • 'M*?^ • 'J+r-^ • r? ^ ^^r-va >X ( 

Biochemical and Biophysical Research 

Communications), 2 6 84 8 81 (2 0 0 0^) 
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^'^(Proceedings of the National Acad 
emy of Sciences of the United States 
of America) , 9 9t, 3 2 4 01 (2 0 0 2^) ] 0 £ <bK, M 
C H WMWrnitt £ ^ L fc^ •> * (i, W^M^ * 7 K Jfc^TSi^MOi&T* 

Tv>£ [*>f (Nature) , 3 9 6i, 6 7 01 (1 9 9 8^) ] 0 

[0 0 0 5] 

ff^77- 4 y—is 3> (The Journal of Clinical I 
nvestigation), 10 7#, 3 7 91 (2 0 0 l¥) ] o 

, MCHii, mmMj&K&tf&mwtem^&z t&K, mm*i>v77 • 77 
^ ^ - ti- ^KmmnmB^^m.^mB^(Dm^7^m^ti^o -e^im, mch 

^•/*>f -y (Peptides), 174 1 7 1 1 ( 1 9 9 6^) i <^~f 9 4 
•/(Peptides), 18%, 1 0 9 51 ( 1 9 9 7¥) ;^7°9 4y'(P 
eptides), 15|, 7 5 71 ( 1 9 9 4^) ; Z?*—?A' • • — a. 
-nxyK^'J/Dv- (Journal of Neuroendocrin 
ology), 8%, 5 71 (1 9 9 6^) ; ? U -r ^ • V *fx. -X • 4 > 
• — i — n^/f toy- (Critical Reviews in Neur 
obiology), 8%, 22 II (1 9 9 4^) ] c 
[0 0 0 6] 

mch^, %.t LT*mw&&^&&i-&MCHgnfc*frLxg>m%mm / ? 

MZWM't&o MCH<7)^tLti±, 1MS:## (MCH- 1 RXliS L C 
-1) M^fa (MCH-2RIIiSLT) W^5:< 2llO§t 

*LTV>£ [^-T^- (Nature), 400%, 2611 (199 
9^) ;^^fft- (Nature) , 4 0 01 2 6 51 (1 9 9 9^) ; 
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4 • ry Y - ^4*7 4 Viifr • • n ^ 3. — ^-v a >X ( 

Biochemical and Biophysical Research 
C o mm unications), 26 11 6 2 21 ( 1 9 9 9^) ; *>f 
— • • :*n v- (Nature Cell B i o 1 o g y ) , 1 
i> 2 6 71 (1 9 9 9^) ;7x^^ U?-X (FEBS Letters 
) , 4 5 7t, 5 2 21 (1 9 9 9^) ; *f < iJ )\> ■ T > K • /*>f * "7 -f 

• 'J+f--^ • 3 ^ a. — ^— -> a >X (Biochemical and 
Biophysical Research Communications) 
, 2 8 31 1 0 1 31 (2 0 0 1^) ; -9-* • V <* -i-fr • *"f • /*>f ir n 
^ • y^Xb'J- (The Journal of Biological C 
hemistry), 2 7 64 2 0 1 2 51 (2 0 0 1^) ; ^ny-fV > 
• • Hf • -J- v 3 • 7*7*^ — • t^-^x>yX- :* r • -f • j- 
7- ^ y K • ^ x - ^ • :t 7* • T ^ ' j # (Proceedings of t 
he National Academy of Sciences of t 
he United States of America), 981 756 
41 (2 0 0 1^) ; /a v-r-V • :*7 • V • i-is 3 ^ • T#7*< - 

. pj-r • t>fx>->X • *X • *f • J-^x-f -y K • Xy— ^ • *X • T * U # 
(Proceedings of the National Academy 
of Sciences of the United States of 
America), 9 8t, 7 5 7 61 (2 0 0 1^) *f • V -± )V ■ lr 
/•^Mtny*;l/. t^f'J- (The Journal of Biol 
ogical Chemistry) , 2 7 6 1 3 4 6 6 41 ( 2 0 0 1 30 
; ^1/^17- • v— (Molecular Pharmacol 

ogy) , 6 04 6 3 21 (2 0 0 1^) ] 0 
[0 0 0 7] 

%fr-ei>^nm^WLmzti2>m&ftmiz, ltmch- i R^^ttie 

S^X (Genomics) , 7 9t, 7 8 51 (2 0 0 2^) ] 
o MCH-1 R<DM{ttXm^yXKMCHZ&&&^LXi>M&RZFmm&M 
mZtift^Ztfrb, MCHi:il>x^ ;V^-ftilJH liM C H - 1 R£?>LT 
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m&Ztl&Z. b&tohtlX^&o £<bK, MCH- 1 R<DKmi±, -?*77,(DffjM 

• TtsT\ - • t7'-t^fx>yX- itf-if - it^ff-f y K • - * 

y • 7 j] (Proceedings of the National A 
cademy of Sciences of the United Sta 
tes of America) , 9 9*, 3 2 4 01 (2 0 0 2^) ], frlft 

^K-^fcaK^SfL* [tl/ + a7-^f^/>' Hf^ (Mo 1 e c u 
lar Medicine Today) , 4 31 (2 0 0 0^) ; 

>■/ • > • ^o.-nt-fx^x (Trends in Neuroscien 
ce) , 24%, 5 2 71 (2 0 0 1^) ] e 
[0 0 0 8] 

X, #-ffirttSM,#<7)jfiLrt^^MCH- 1 R KM-TZ BetfcflW?£1-* - £ 

#S§$ntv^ [-r • y • • ? • r/^'x^f^-v 

3> (The Journal of Clinical Investiga 
tion) , 109%, 9 2 31 (2 0 0 2^) ] „ H^, $>2>m<Dffifflffi t K& 
tfZMCH-lR<Df&m.1>m&2tiX&t), X, MCHSO'MCH-lR« 

ZtiX^Z [>*>f j-ys. JJ)V • 7> K • 'mr7 4 -Jii)V • V • 3 ^ a- 

l-yaVX (Biochemical and Biophysical R 
esearch Communicat ions) , 289%, 4 41 (200 
\4f) ; Dx>F?'jyny- (Neuroendoc r i no 1 ogy 

) , 6 1%, 3 4 81 ( 1 9 9 530 , i>F^')yny- (E n d o c r i n 
ology) , 137%, 5 6 11( 1 9 9 6^), *f ■ v>-f-;i/ • irf • a 
W^T"* r • -i-nny- (The Jounal of Compara 
tive Neurology) 435%, 26 H, (2 0 0 1^) ] 0 
[0 0 0 9] 
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> o -offi, «k US, tt^il^, yiiiXfil • #S*1£I«, SBtt 

s§hsp?«, ssnm. swi^s, t&Mmm. mmm, *>m^»^ « 
, tt««6»*^o^jit^si^ -e-^flfe, ?Mktmm, ffixii&flrfe 

[0 0 10] 

**Wfc«iR<a;|*&£^<Mk^»i: UWx.d *fc?ngj|£;£$&Wk^ 
Wfc Lt, 1) J . Med. Chem. , 39 (7) 1514-20 (1 9 9 6^ 

) Kmmmt&m. 2)#tf 1 1-50734 ^***& 0 

X, 7sMu^^-fh\t^h i^MWO0 2/0 8 8 0 8 9fA-> 

7 HiSBIR^k^***&o L^L&^-^ii, MCH-lRT>*=f 

[0 0 1 1 1 

iWO 0 1/2 1 5 7 7^07 1/ y S^IRWO 0 1/8 2 9 2 5t^> 
7 1/7 K @l^<2r$RW0 0 2/0 6 2 4 5>'>7 1/7 K ilg&SWO 0 2/ 
0 2 7 4 4^>7Uy K JRfBS§2 0 0 2 - 3 3 7 0-^KfE<^&£o 4*»t? 
& W0 02/02 74 4fX(iWO 0 2/0 6 2 4 5-^Kti, ^enf^t^ 

m (co) n»«-t&^*«^**^<***fewc**o 

[0 0 12] 

[#^m i ] 

#^1 1 - 5 0 7 3 4 4^$R (i»«U&<™«3 91) 
Mttftfcft 2 ] 

WO 02/088089 -5§v*> 7 1/7f 
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W00 2/0 2 7 7 4f^O7V7h (2 5 01) 

WO0 2/0 6 2 4 5f^>7U7h (2 2 21) 
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J.Med. Chem. , 3 9t, 7-§\ 1514-201, 199 
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*3£Wli, MCH^MCH- 1 R lzffi&1r2> Z. t Zftffit Z>itm HCt& ^ 

^m, wAtfaAs, iraiM, it^, mfk. m^&mm 

> as^Ri • &wi&mm. iaiti»#, @bki^#, e&n*«^ m^mn 

[0 0 14] 

#f&^#?>fi, MCH- 1 R^<DMCH<D&&*m^1-2>it&V0*ffi5£t'<< 
CH- 1 RJgtiL^Ji: L-CtSd^iifetlv^Lfc, * fe? 

n 5n»^** w st t tz m& * m-t & e ^ u v > mmfc i> mm k m c h - 1 r ^ 

[0 0 15] 
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je^ t #n 3 ~ 6 M<Dmxm&tnvi& t < mmtmmmzftm u -e 

nfi, 1 ~ 8 G0^tfc£^ef o 

-CH 2 -> -CH 2 -CH2-SL(tt-CH 2 -0-«no 

Zfi, ig;^T^^^*^L< (iC Y^^-t^N Xti R 1 1 Z t #&H & o 

1) 3 ~ i o 9k(Dmffitmmmm, 

2) 3 ~~ i oMmmmmmmm. 
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Aoyygf, zfcm*> r^y^, - hoi, t^vs, *y iSMr^^T 5 

* )V or * ->i, ©0 r ;i/ ;u * * v * ;v sfr*— (filr^ 3- ^ * 3- -> * ;v *K 

T^y^, (M7iH^t + y*J^t-M tt7;K^7 * y i, 
S7;^JM;^f-jH, fii7;^;v*;v^-;vt^yi, (i&ffl.T * jvd 

(fil7iV^r;V*iV^^) T ;U 3r ;V T ^ y # ^ 
/^t-f;i^ 'tsi&B.T )^*)i>l> VVkflkT frs^J 

, *;i//^^;v7^i, ^;\&m.T)\<*)Vij)Vs^j )\>r < y*. vi^T^ 

-ty i§:m.T)V*)i<i) )VJr* vi, yfiSr;^^*^;^^ 

toi, 7^77^^75/i, ( : &7tt7JH;v^;i'7 7 ; e^i') 
y*> (y|Sl7;K^^77^^^) 7^7S, (^y||7JKi^f7 
r^y;v) ftiR7;KJV7^/iay f (yfia7;v^;v^^7 7^^^) tear 
;vJr;vr ^ y 3&o 
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w3(±, -0-3U£-CH 2 -£^-to 

w4(i. -cH 2 -x{i-o-^^-ro tsu w3 1 w4t&mm~- o - 

R2, r3^ r4 > r5 > r6 > yl, y2, y3, y4, CY> Ar^nti 
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ttl|E#2 009-3009833 



mM. 2003-032123 ^- V \ 19/ 



[it 1 0 ] 




t-I^v* 1 ;;^ bfu K-;HI, 2-**v-l-^'jy-/i/3t, 
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4 -filTiKJ^il'*-^- 2 -t^fV- 1 -e^7v ? -;i/3gS.W f 4 -{&I7 

W&mZ^t-fo R la , R 2 > R 3 > R 4 > R 5 ^ R 6 , Yl, Y2, y3, y4, A r & 
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#s&ijut±, [ i ] , [ i - i ] xtr-asss [ i - 2 ] -cm 
zti&&{£&m<om&Jj&. Jkif—1B&. [i-i] •e^$tt^,<t:^X{i-^ 

[0 0 19] 

Hk, *«Wi±, [i] . Ci-i] Xtt-flbS [1-2] -es 

i^i ; jft^e, iram, d it^, m%k, m&tkmm, a 

Mxm • &w&mm. sb*r«, sb«#, s*ni*$, raim. ^ 
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[0 0 2 0] 

, *W*ffl# K Um. £ *ifcf fi-^S t^flff £ o v > TjfclK ■* & 0 
[0 0 2 1] 

r^ny>j|fj fcLTIi> 7 ftlS/K^ JUfcBiiF-. atffclK^a* 

[0 0 2 2] 

n - y°u tf ;l^> >f V -7°n n - -/-f-;!^ * V f^-)V^ 

, sec-^f-^S, tert-^f-;^*^ n — ^^f-;i/2SK ^fV^>f 

tert-^^^V*. 1 -^■f-^/'/'f-^*, 2 -^f-^z-T-f-fl/*, 1, 

^3fe> i-^f;v^>f^S, 2->^;v^>^ L ;i^ > 3 — ^ 

l , l - V * f^/f;^ l , 2 - v ^ 2 , 2 - f;v7f 

;l^> 1 -xf^rf;^ 1 , 1 , 2 - h y f^yn 1 , 2 , 2 - 

h U ^ffl/^n^S, l 2 - ^f;i/yn kf;i/3l, l i - 

[0 0 2 3] 

My^n7;^;HJ t Ltli, Rft3~6^)y^n7;K;H« 
[0 0 2 4] 

RttvyD7;K;^^ySJ tLXit^ ^fi3~6(0y^a7;v^;vt 
^y*^$ti, ^Wi:i±v^n7'otf;i't^yS, y?orf;i/t^yS 

[0 0 2 5] 
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& ^jk^ ^ ^ * - )vm * & -r ^ ^v^o 

[0 0 2 6] 

/l/jJ-n^/Hg, i, 2 - y7;i/tnif ;Hf»T$ti^ 0 
[0 0 2 7] 

T ;u * fi^ n y vm^tfflgk £ ttr v> & 7 ^ * iVS^li $ ;M> H# 
mw$fftW&B.T fr^JV&oj&iz, 7;vtD^f;H, V7^*n>f^i, h 
7;l/^-n^f-;l/^ 1, 2-y7i^nxf;H, ^un^f;H x v^nn 
^•f-^^ F'J^nn^fj^ l, 2, - ¥9 n nxf-;Hf^$ 
[0 0 2 8] 

Hi^ KflrfBI&RT ;i/ * li 7 y ft JK^-eggl $ Wk T)V* 

+ y|, n-^n^t*^ ^fVT'nm^yi, n-T-f;^^-/!, 
^f77*h+yS, tert-T'h^v*. n bfi* X, 

y'7^tn^Ryi, F'j7;i/tn^I«^yi, l, 2-y7Hox^ y 
[0 0 2 9] 

r^y{£07;i^;i/7^ t Lrii, 7 ^ y *^frfEfM7;v^;v*75^ 

nb°;i/7^y^, ^7 7°nif;V7 5/S, n-rf)l/7 5/ i, sec-^f-ZUT 
^7i, tert-y-f-^7^ S &£&&lf btl& 0 
[0 0 3 0] 
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mLtzmtmTFZti, M;®.m~\$v *i-)vt ^ y*. v^^r^y^, 

y -7° n tT fl/ T 3 y :6*^f P> *i 4 0 
[0 0 3 l ] 

\\&mr )i>*)\<**i/jj )v^=.)vm\ t Ltn, ^v^-^k atrial t;v 
^f^t^y » ? gm L fcH, BP FtH Ik l~6<7)7;^;i/t^ry*;v*- 
^il^^U ^r#e<JtC(iy h *i/ji)Vi$—)V^ xKy*;^^;H, n-y°n 

# ;v — ^V7b^y*;v tert -7b^fy*^ aj?— ;i^> n - 
[0 0 3 2] 

T (ia7;KJ^ + y*;wf-JV) T^y^J fcL-Oi, T^y^HHifffiffi: 

h+y*Jl'*-;V7^/I > n -y°n tf;l/^-^f y*;i/,f-;l/7 ^ J 4V~fu 
fc?;i/5j-^f T ^ y*> n-7F+y*;V*-^7^S 1 ^V7^ 

*>*fl/#-/l'7^S, tert-7* h 3r v^l/tfT-^T 3 y*. n-^y^fr** 
v # ;v ;i/ T S y S^^tf h ti & o 
[0 0 3 3] 

r (fiil7i^^t^y*;i'^;i') fil7i^^7^IJ tLtli, ^y 

^$tL, ^flqftKte (y h^ry*;v**-;i/) >f;i/7^I, (x. h 

~)\>) y^;i/T^y^, (n-7 , nt>t^fy*H-;i') ^f^r^II^ 

[0 0 3 4] 

i)*W& L £26, IP *> 1 ~6 07^^^*;v fr&tfWTji £ *u ^-ffcftj K 
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[0 0 3 5] 

mm r )v * )v ij )v ;v r ^ j m t l x t±, r ^ y mKmrn^mr^^^ 

y&, fc:^ny;l/T S y^^tf P>tL^, 0 
[0 0 3 6] 

;H;i/7^y mrffii&a r ;v /u * ;v ;i^7&*e& L § ft, ( y 

^)Vi3frtf=- )V) ^f;V7^/S, y^-;l/T^y^> (n 

- ~7u tf ;i/ # ;v ;w) y ;i/ T * y ^> *i & 0 
[0 0 3 7] 

# ;u # - ;u3£ri*g& L £ *i, Jtr#lft K t± T -b h * v 
[0 0 3 8] 

^/fil7;^;^iw^^;vij tLtft #;w^y ;i/^(ChuIB^T 

M^E y ;i/g^ ? ^f ft* o 
[0 0 3 9] 

rvfit7^*;i'*;w^^ ;i/^J fcLtii, #;w^y ;i^iitfjffi{g;0y ;u 

^ ^ ;u 7° n tf ;v # y v y V 7° n t: ;v # ;w*^e ^ 

[0 0 4 0] 
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^V^n^l/^;W^^JV7^S, a-7fA'*^'fA'T^i, se 
c -■?*•?- ^^W^^Ol/y ? y tert-^^^^/^^e^f^r ^ y ISIM^f 

[0 0 4 1 ] 

rvf»r;v*;v#;u/^^T^ y^j t Ltii^ r ^ y S^fufEv'f&^T 

;U7<y^ v (sec--7^;V) *;i//^^;V7< /S, v (tert-y^^) * 
[0 0 4 2] 

r (^yjS^T^^^^^/^^y ;v) i&m.7 )is*)i<T ^ y^j tLtii, ^/ 

fit7;v^^7^ y^j Hfrffi^yfi^T^^^^^/s^^^^^g^L^:^^ 

;u T ^ y &»*^tf h ti h o 
[0 0 4 3] 

T (v{g^T;v^;v#;w^y ;iy) fi|7Ji/+ii'7^IJ tltii, */fi 
-t^Oi/) ^f;v7^yS, [v (n-7°u\z)v) #;ws~^;i/j >f^7<yl 

[0 0 4 4] 

^yynfj^JW^^^^ryi, n-yf^*^^^^-/^ sec- 
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~7*^- )l< ij ;v/s-^e 4 )V * tert - 7^ ^ # ;wt* >f ;w * * ->^§^^f f> ft 

[0 0 4 5] 

[0 0 4 6] 

sec- y^*^*— ^26, tert - y*f- ;i> tuu * - jvm^mf hti2> 0 
[0 0 4 7] 

^ ^ * - / 1^ L ^i^J^ $ ti, fjP7v;^-^7 ^ y 

if;i/^;^-;V7^S, n-7°nh 5 ^;^-^7^ /S, AV~fu\L 

)is*)v*—)UT s. y^, n-7'f^Ji'*-ji'7^i, sec-y-f-^y 

;i^T ^ tert-y^^^^^-^T < y ^rt^f ft& 0 

[0 0 4 8] 

/ fit 7 ;v ^r^^ ;i/ 7 7 >f ;HJ tLXii, xfr? rf( fr&lzmUjg: 

;i^> ; eyxf;i'7;i/77 ; e^;H, -ty ( n -y°n t:;i/) 7^7 7^^H, 
^y^77nt°;i/7^77 ; e^;vs, -ty (n-7f;i/) 7^77^^^ 
y (sec-y^;v) 7ji'7 7 ; e^H, -ty (tert-y^;i/) 7^77^^^! 

[0 0 4 9] 

rvi«7;^;V7;i/7 7 ; E'f;HJ tLtti, 7^7 r ■t'f ^KUtrfEvig: 
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[0 0 5 0] 

r (^yftt7J^;v^ji/7 7^^;v) r^y*J tttii, r^y^ituK 
^y^f ;v^;i/7 7^-f^) r^y^, (t;xf^7)V77 ; e^i') r^y^ 

, (n--7°ntf;v) ^^77^^H T^/S> (■€■ J 4 V *7"n tf ;i/y 

7 7^^^) 7;/|, [^7 (n-T'-f-;!/) ^^77*^] [-=E 

y (sec-^;i/) ^ji/7 7^^^] r^y^, (tert - ;u "7 r^e-f;v 

[0 0 5 1] 

r (vMr^^r^y^y rf( ;v) r^y^J ^L-cti, T^y^^mifav 

W^77t^V) T^y^, (yxfjV^;V7 7 ; E^^) (x.f 
;i/y ^;i^y>;i/-7 )\<) T^7&, [v (n-y°nt°;v) r^ey^] t 

^y*. (>f;V7'De^;i'77 ; E^^) T^/S, (yMvynt: 0 ;^;V7 

[0 0 5 2] 

T ^/fcl7;^iW^77t^^) tt7;^^7^IJ tLX^ [ 

■=e y r ;u r ^ y *J ^frfE^E y ©a 7;K;vxji/7 7 ; t'f ;v*^a^ L 
^ftncfi (^y^f;MiV77 ; e^^) ^f;i/7 5 7S, ( 
^yxf jv^;i/77 ; t^^) ^f;V7</S, [^7 {n--fu\£)V) ^jV77 

[0 0 5 3] 

r (vfiS7;^^^7 7€'f^) fiS7^^r^7^SJ tLtlt 

yMT;i/^^T ^ y^J Km$^yi&BT )V^-)V7)^y r^ey ^^^g^Lrz* 
^flqft^t;}: (yyf^;i'77^^;l/) y^-;U7^y*, (Vxf 
;l/y.;py y^ty ^7</S, [v (n-7°ne;l/) ^^77^^^] y 
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[0 0 5 4] 
[0 0 5 5] 

[0 0 5 6] 

CYfi^W r3- 1 0 JIWfliJK^mm^J tc^tt^j&iw^siatt LT 
fi, v^ayn/N 0 ^^ v?n^>*>^ n^-tf-^SR 

, y^n^^^gjt v^n^^r-b>^ v^n^\-7°^>^> v * n * ? * 

[0 0 5 7] 

CYtg?^ r3~ 1 0J^J8Am&%3t£J H*5»t&l81»*a*Sllfc LT 
ti, Tv'Jy^ t + V7>^ T-tff-v>^, b°n'jv>^l> ^'Jv>S 

* 'j > sil v b k n tf >; v > m^m* Zti&o 

[0 0 5 8] 
[0 0 5 9] 

h'J77-^, f^7-^ ^^r^V-;i/^ ^fy'7 1 /-;^ 

v- t? u v > e 7 v > at, if >; 5 v > at m y ^ v > st^wj^c $ *l 

<?> o 
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[0 0 6 0] 

A r -emZtiZ r 1 Xf± 2 S|lftO^#mK3RSt»J 13(tl»ffMifi: L 
Tti, ^7-tr7i|t ^7* vyWiim^iXho 
[0 0 6 1 ] 

A r T^S*!* T 1 Xti 2 3ltt'o5Sr#ife«*8IUfeJ H^»t*^#!K«3R8lfc t 
T \t . kfn-;i/g, f - * -7 j. 7 it, \L 7 V- ;Ht> 4 3 7" V- 

•9- v 7 V- f 7y*7 V- ;W5| % h'J7 V- ^S, f 1-7 V- /HIL fcf 'J v 

vsi, t? 9 v tr »; 3 v >st, e >; fy>t, >r 7 k u 791, ^ > 7*7 9 7 

5H, ^>v'f^7x>|, ^>vM^r/-^f, <^>7^-9-7-;l/^ ^> 

vMvt^rt v*- ^ > vf - 7 v*- )vm.s ^ 7 v^t 7- 4 7 y 
7-;vm, 7';>^ ^yj>t, 'fv^/r/f, 7^y>i, t7fjy 
^y^tr/i, ^^-7*'; >sk 777 v 7 at, 7x>; 

[0 0 6 2] 

[7*^-7 a] 

yfii7;^)V7^7i, Anyy-cfi$titv^i J:v>ti7^^;v 

^/vt^fyi, ISl7;u^^t + y7ji^f-;vi, (fiiRTM^t + y*)!/*' 
7 3 7*, (tt7^+;i/t^y*;wf-;i/) l&^T^^T 3 7 j& 
i|7;^iV*i^f-iH^ tt7;^;v*JV/f-;vt + yI, (®^7;u^;v^ 

73/*, (®MT * Jl> * — )l>) fil7;^^7^7l, * ;V 
y^e4;v*, ^y^MiT)V^-)Vi])V^^:^ yfiil7;v^;v*JW^^;vi 
, 7);w^^jv7^S, ^7fil7i^;v*;w^^;k7^1, ^fijR7;v 
^r;i/*;M ; e-f;i'7^S, (^sjgMTfr^frfjfrs^J fr) $MT)\<*)VT 
3 7 ( -7<&r» 7 ;i/ * ;v # ;w*^ 4 ;W i&0 7 ;v * ;v 7 3 7 X, # ;w*-t 4 
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t^ryS, ^yfil7;^i^;V/^^^t^yl, \z\&%kT 

(y»7;^iw^7 7*^^) 7?;i, (*;i&m.T ^z-^^^y 

rf()^) i&m.T)U*)l<T ^ y^Rlf (ytt7J^;^^7 7^^^) i&jRr 
[0 0 6 3] 

[0 0 6 4] 

[i] -e^$tL-5»fb^^ m^twrmztizm t lth, gin 

[0 0 6 5] 

fim#Mtt-c{i, mm*^ mm&, *)a«&> iimmm^^te 

[0 0 6 6] 

[^OHMcOtT^I 
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5)r!^ zt&~ffiiz%^x^nhfim^&Jkmw^tjtiz3-6m 

[0 0 6 7] 

xf;H, n-yn^S, >fy/n^i, n-T^HI. >fy^ffl/i, * 
[0 0 6 8] 

R^bzt * o t -e- ti «b ^is^-r & istst je^ t * k 3 ~ 6 m <Dmmm 

[0 0 6 9] 
[0 0 7 0] 

r2, R3^r^R5{i, #^®2lt, 7kmm?Xte^u r>-?W&2tir^x 

[0 0 7 1] 

R2^ LT$fS t < ti, TfcSHSC^x xfn/i, n-yn^S, >f 

y 7 n tf ;v&#rt*#t^ $ ft & 0 
[0 0 7 2] 

R3^ LTfiPt L< tK^T-^H^^^o 
[0 0 7 3] 
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[0 0 7 4] 



[0 0 7 5] 

^#«j^r4^ Ltii, tK*®^, 7**^, SMS 1 ?-, 7Km*. 
, n-^o^S, ^V7'nif;H, n-yf^S, >fvrt^3l, 

7;i/tn^fjvS, ^no^f;!/!, y^no^fjH, h >j n ^ ^i/gg 

- -jj&&miEi=¥; 4SbUi>**m&. mtmmztiZo 

[0 0 7 6] 
[0 0 7 7] 

RetUt^WCii, 7y*JDg^ 3£#JI^ * *7i/* 

, ^)Vm, n-yae^i, >fvyn^i, n-7^;V^ >fV7f^i, 
•7;v^-n^^-;i/^ ^nn^^m, y^nn^;H, h'J7;vtn>f;H 

[0 0 7 8] 

-0-CH 2 -> -CH 2 -CH 2 -fL < (2-CH 2 -0-£»t&o 
[0 0 7 9] 

•W^W 2 ^-fi:iot-0-CH2-^Mt^, 

• wlfcw2**-fti:4oT-CH2CH2-S:MtS, 

• WltW 2 ^-^tc^o-C-CH 2 -0-^«t-^, & W3f2l$ft£o 
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[0 0 8 0] 

Z t ttti, 

2) C Y, 

3) Rlfc Z i:**— #&HioT^-^<b^jg^"t*^^i:*H3 ~ 6 
*i & £ W L T v> T & J: v 

tl&o 

[0 0 8 1 ] 
[0 0 8 2] 

1) 3 ~ i o M(ommm^mn&, 

2) 3 ~ i o mmmmimmm, 

3) 5 ^ l < ti em<D^mmmmm. 

4) 5 5gL< i*6 R<n%mmmmmfrb%&wfrbm]Rzti&&zm 

-To 

[0 0 8 3] 

>5ft, tr^9y>5R, ^Uv>i, ^>-tf>-Si, tf'jv^gt, if9v>3i, kf 
'j ^ v > 8ft, tf n - M 9 v*- ;uSft, >f 5 ^7- ;vgft, h'J7 V- /u^L * 
+ -9-y-;Hft, t^ty'TV-^ f77-)H, fh5 7-^i, Kn 
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, ifn>jy>i, >8t, vf^9v>3t, bT^';y>ai, ^^-tf^ll, v 

t Kntf 'J v >3k If 'J v tf 9 v >8k V ^ V >m, tf n - ;vSR % fc? 9 

^^7-;ps, h'jry-jvi, tf-^r-tf-v-^st, tH->7y- 
n/5R, f h7 V — * * -9- V v v > f77- ;vSi^H ? }f 31 $ *i & 0 
[0 0 8 4] 

> 7 7fJi^ *3rv2£, ^f;H, xf;vS, ^;7d^ 7 

-^7 ^ / *^t5 ? m^ $ *u <t o $f 1 1 < »± 7 y mm^. ikmw^. * * 

[0 0 8 5] 

CYtLTlffiC^ 7x^;H, 4-7;vtn7x-il^i, 4-^od7 
x-;i/S, 3, 4-y7;^n7xx;vi, ^y7x-;vi, 4-h'J 

4-xf;i/7x-^i, 4-'f77nii>7x^S 1 4 - 7 A' * CM 
)V7xx;H, 4-h'J7Hn>WiX^i, tf'jv-A^ 2-7^* 

n tf >; v - tf y v > - 3 - >f \L 9 v •=• £° V s v - ji/S, 2 - 
7JVtnif'Jy>-4-^^i, 6 -7;l/*n h° 'J v>- 3 ->f 6-h'J 
7; i,^n^^;ni >; v>- 3 --f 6 h * v e»; v>- 3 ->f tf 

l ->f 2-^f;M^7-^-l-^f;i/i, 1, 2, 3 - h 'J 7 
7-;u- 1 ->f/Hk 4-^-f-;l/-l, 2, 3-h'J7v*-;l/-l-^;H, 1 
, 2, 4-h'J7V-^-l-^^ 1, 2, 3, 4 -T- h 7 7-JV- 1 -A 

2, 3, 4-ff77'-^-2-^^ ***fv^))l'm, t^y77* 

yt Kne'Jyx;H, 4- ( t - 7f^t^y^;^fx;v) ^ 7 yx 
2 -If'*'; K>- 1 --f;«> 2 -tfU K>- 1 ->f 2-tfnVK 
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y^n^^y^i, 4 n^s^r 
[0 0 8 6] 

KfH<(i7i^;i/I, 4-7J^n7x^^|, 4-^nn7x-ji/S, 3 
, 4-y7ibt07x-;H > 4-^h+y7x^;H, 4 - h V /Hk 4-h 
ij7;vtn^f^7x^;H, f'Jy-ii/i, fcf u v > - 3 - 4 fcf^v — 

6-7i^nii'Jyy-3-^H, 2-7J^nf'J 
v>-4-^;i/^ 6 - b u 7^^n>f;m' I J v>- 3 ->f 6-^h* 

2-^fH^r/'J^i, 4-^f;v^f^7 , 'J^S > 1, 2, 3 - h u 
7 7'-^-i-^;H, 4-^;i/-i, 2, 3-h'J7y-iV-i-^;vi, 
1, 2, 4-HJ7/-;V-l->f;H, 1, 2, 3, 4 -x h 7 V-fr- 1 - 
>f;^, 2, 3, 4-f >?7-^-2->f/i/*, *4r-9-VU;^ 
y >j f - r v* >; tf n v > - l — >f tf ^ v — * ;v * y 
ytKat°'Jy-;i'i, 2 - kf^U K>- 1 ->f 2-b: 0, ;K>- 
l-^f;vS, 2 -tfni; K>- i ->r;i/^> ^^v* 1 ; v>- 2 >- 1 -4 
4 * — fc:^ v>- 2 1 - 4 i/?us<y 

[0 0 8 7] 

Z £ Rlt^-^H^oT-e^'b^^l-^^^^*^^^ 3-61 
<nmWMiW%L*- LTJMfcWfctt, y7D7Dt>|, y;n7fiH, 

[0 0 8 8] 

Z R 1 ri*— #& K £ o "C * ft «b ^^-T £ ^fH? £ * & 3-61 

<D mm%^M& t Ltli, 7y'Jy>-2- / f fl/gg. e n 'J v > - 3 - >f >H6 
, fcf^'j v>- 4 ->f l- ( t -tf^'jv- 

M^£ft& 0 
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[0 0 8 9] 

^^tM^U^TUv^fi/>i, X{iM«^T-^^i-o lit, Y 
Ijfrfc Y 4 <7)i--<T^|5]B#^M^?-^ - f±&l^o 
[0 0 9 0] 

[0 0 9 1 ] 

Yl. y2, Y3RVY*t ttffj L< fi. #*8d£LT\ -CH-, -CF- 
, -C (NHCOCH3) -C (NHCOC 2 H 5 ) -Xli-N-rtW^Sfi 

o 

[0 0 9 2] 

Yl. y2 N Y^XfY^t L^m.fr&t>-£b LTfi, TfE<a&<W#iJ^ 



Mk 1 1 1 




W 2 W 2 F W 2 



N 




W 2 W 2 F 

NHCOCH3 NHCOC2H5 



w 2 

[0 0 9 3] 



w 2 
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Mb i 2 ] 



F 




W 2 W 2 W 2 W 2 F W 2 




NHCOC 2 H 5 



[0 0 9 4] 
[0 0 9 51 

, e >; v y M. 7 v v 3t> t? s v > gt> t? v r v > n - ^au e 7 v 

[0 0 9 6] 

^nni, xf;H, n-^nt>i, ^fv/nii;^ 

^n^t^yS, h'J7;i/tn^ b*y|Ef^$^ X *) U i t < ii7;u 
*nn3£, .x^;i^ >f^yi, h 'J 7^tn^f ;vSf 

[0 0 9 7] 

A r t LTf±. 7x^;H N 4-7/^07x^1, 3, 4-y7 
;vtD7x^jH, 4-^on7x-^S, 3, 4-^0071-;^ 4- 

4-xfjP7zi^S, 4-7;^o^fiV7x-;pS > 4 - h 'J 7 
)^n>f;i'7x^;vl > 4-> h+y7x-;l/|, 4-b'J7;vta^ h^y 
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7x-;vS, t''Jy^)^ 6-7^nifyj;>-3->f 
;H, 6 --7;p*d e> ; v>- 4 6 ¥>- 3 ->f;i^ 
> 6 - h 7/PtD>f^if'J ^>-3 -Y ^ y 1 ->f 

2 -*-?->M ? yv—fr- l ->f ;i/^ > 4 -^?-;W ^ fv*-^- l 

1, 2, S-f'JTV-^-l-^fiVi, 1, 2, 4 
- h 'J 7 V— ;v — l — f )vm, tf 9 /u*, t: V s £ *u 

[0 0 9 8] 

Ari:LtlffiL<(i7x-;i/S, 4 - 7JVin7x-;H, 3, 4-y7^ 
X, 4-h'J7;Hn^f;V7x-;H, 6 - -7;i/^n tf >j v> 

>; y > - 3 - 4 m 9 v- e v s v - ^aMfra^n $ 0 

[0 0 9 9] 

[i] ^$*t;Mt^/^&^-e£#^ [i-i] 

[ft 1 3 ] 




W3(±, -0-Zti-CH 2 -^^-ro 

W4{i, -CH 2 -Xi±-0-£^1-o ilU w3i:W4h^B#H-0- 

R2, r3, r4^ r5^ r6^ Y l, Y2, y3, CY, ArRtTnli 

> mrfElcRD-e^^o ] T'^^tt^ft^, Xt±-^ [1-2] 
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{it 1 4 ] 




„ 4--fn^^y*'j;H, f 'J 77'J ;vS, ®i»7;v^;v h 'J 7 VJ 

- l -^r>-;H, 4 -f&$7;v^;v- 2 - **v- l /Hfe, 
4 -fi|7;^;v^^*^;i'- 2 -**v- l 4 -f&0T^ 

Jr;i/*;v^-;i/- 2 -**y- 1 - n^7v-^ ^*b£&i^<b®^£;M& 
o RK R 2 , R 3 , R 4 , R 5 . R 6 . Yl, Y2, Y 3 , Y 4 , ArS^nli, BUlS 

[0 10 0] 

w3^LT{i, -0-X(i-CH 2 -*^1-o 
[0101] 

W^LTIi, -CH2-X{i-0-*S1-o lit, W 3 £ W 4 £ ^|^B#H- 0 - 

[0 10 2] 

W 3=-0-, W 4 =-CH 2 - 
w3=-CH 2 -> W 4 =-0-, &m&Zti2>o 
[0 10 3] 

[ i - l ] *i a K is v>t\ utL<i± 
(i) Ria^ 7k!tfC^\ [i-i] -e^£ 
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(2) R2^\ TRStm^ n-yotVUXI^vyn 
l^;i/^-e*^, (1) ^Ifiacojb^^ 

(3) R3^\ vv^ifc^jgc^ifc* (1) Xli (2) Kf£lK<7Mfc^tK 

(4) r 4 ^\ tk^t-^ 7 vmm^Rvt*mmfrh&z>&frhmiRztiz>i> 
(D-e&z, (i) ~ (3) izmm<ojt^m, 

(5) r5^\ 7K*^T-z(±^^^*-e*^» (i) ~ (4) \zmm<oit^, 

(6) R6^\ v^-ftL^TK^^-e*^ (1) - (5) niEm^b^^ 

(7) Yl> Y2, Y3^.?7Y4^ -CH-, -CF-, -C (NHCOCH3 

) -C (NHCOC 2 H 5 ) -RZf-N-frb%Z>ffifrhmiRZtl2> i><DX"& 
& (1) ~~ (6) m*4<7Ht^> 

(8) C Y-^£ft&^SKi3tf£gt#\ vy-n^>*>^t vy-n^-^- 
kfny^vat, ^v*';^, ^7y>|, t^'Jy^ --o-tf^gt 

, v tKnbf V v >5k bf V v bf 7 v bf 'J ^ v bf n - 

bf 7 V- frM, 4 ^ 7 V- H>m. h U T V*- * * -9" V*- t + tv7 

V- ;u3t, fI-7 v*- * * -9- V U v > sis. r V- /Hfttf* c> & £ ^> 

(1) - (7) \,zf£M<ott&m. 

(9) CY*», 7x-;H, 4-7JVto7x^i, 4 nn7i-;l^ 
, 3, 4-y*7Wn7xr;H, 4 h * y7x-;H, 4 - h 'J ^i, 4 
-h'J7;i'to^fJl/7x-;Pi, bfVv — ^'JyV-S-^f^i, bf^ 
y^^S, bf'J^^-;i/S> 6-7^tneu^V-3-^f^i, 2-7;v*n 
bf'j v>-4 ->f;u^ 6 - h 'J 7;i/^-n^-f-;i/tfi; v>-3 -^f;H£. 6->* 
h^ryb°'Jy>-3-^^ bf n l - >f bf^V 1 ;^*, >f ^ *V 

y/wak 2--?«f-/i/>f5r/';A'*, 4 ^ ^w/u*. 1, 2, 3- 

h'J77*-^-l-^^S> 4 1, 2, 3-h'J77-^-l-^V 
1, 2, 4-h'J77*-^-l-^;i'i > 1, 2, 3, 4-f h^V-^- 
l->f;Hfe, , 2, 3, 4-f J>7V-^-2-'f;H, f7V'J;H, bfog 
v > - 1 - 4 )\/&, bf^ U 2 - bf ^ 1; K > - 1 - >f 2 - bf K 

>-l-^)^&, 2 -bfn ij K>- 1 ->f -***YWJy-2-*y-\ 
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- (8) Ktmmt&m, 

(10) A r-cmzti2> lXt±2Smo^#^*iSIUfe^L< J±^#;»e«*SI 
*tc^frt^> ^#J£3ia*, ^ > -if > 31, 'J v > 31, t: 9 v > WBl Tf \£ V ^ V > 91 

tf>fcfc*s*frfcs^$*i& (i) - (9) \z&m<nit&m. 

(11) Ar#\ 7x-;vi, 4-7Wn7x-;H, 3, 4-/7JVtn 
7x-jH, 4-^DD7x-;i/i, 4-^ f+-/7x-;i/i > 4 - h V 
4-f'J7;l/in^fjV7xijl/i, tfVv — 6-7Wne'Jy>-3 

6-h'J 7JVtn^f;nf'j 3 ->f ;i/^S.t/6 h^vfcP; 
S»-3 ->f ^^i-SS^^M^^IMt^-S (1) - (10) KfB 

[0 10 4] 

— JK^C [1-2] T^SftML^t/Kis^TC Y' tLXit, en'j;H, >f 

-t^rv- 1 -fcf^'J v?-;v*, 2-t^r7-l-if^7y^;H, 4 -flidRT 
;v^r;v- 2 -t^r7- 1 - tf^9 v-;V^ 4 -ftlT/^iWil'*- ;v- 2 - 
t^rv- l -^7-7"^ 4 -fil7;v^^*^*-;v- 2 -i + v- l - 

[0 10 5] 

i&mr^^)v bV7 rl>7 v^; 2 - * * v - l - fc?^ V 

2-t+y-i-tf^7y-;H, 4 -{g^r;^^- 2 -t^v- l -e . 
^7V-^ 4 -f&^T^^yUl/*-;!/- 2 -**V- 1 - tV7y-;i/S 
, 4-il7iK;i/*;V/f-^-2-t^v- 1 -bT^9^~^*^*«?6§|§fL 

o 

[0 10 6] 

[1-2] -ca$*t&^!»fc L<»±, 

(1) Rla^ 7KHf(i\ ^^/HlfXtt*^*^**-^ [1-2] X0lZ 
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(2) r 2 ^\ &mm=?. tr^m, n-rne/uSXI^V/n 

e/uafe-c** (i) nf£i^cofb^> 

(3) r3#\ v»i**tt7K*is^"c*« (i) x»± (2) Kmmmt&yo, 

<DX~&2> (1) - (3) KfEfcO-fb^tK 

(5) rHk frm&Txn*?- (i) ~ (4) izunmt&vn. 

(6) R6^\ v^r^t**JBR^-T?*4 (1) ~ (5) tetim<D{t&b. 

(7) YK Y2, ySRZFYH^ -CH- -CF- -C (NHCOCH3 

) -> -C (NHCOC 2 H 5 ) -RV ? --N-frb%&&frbm$i2tlZ>i><DT*$> 
Z> (1) ~ (6) HSB«0^k^!», 

(8) Armtii ixti2iMt^#jfeK*siufe^L< 
<b«:*»^t>a^$*L&twc** (1) ~ (7) ^iEm^b^> 

(9) Ar^> 7xz;H, 4-7^tn7x-M, 3, 4->'7J^n7 
x-;H, 4-^on7x-^i, 4-^^y7x-;H, 4-h'J;vS, 4 
-HJ7;^n^fJV7x-JH, tf'jv-^^, 6-7^ne'JyV-3- 
^ ;i/g£, 6 - h V 7 n ;* tf 'J v > - 3 - 4 JUkRtf 6 - ^ h * v fcf 'J v 
^-3 -4 >u*;fr&fcSS^&S#$*tS«&afe^** (1) ~ (8) KfB«co 

[0 10 7] 

— [I] "C^$*L-6<k#!»lCi5V»TjEf* LWb^t LT^ftWKIi, 
•2- (3, 4-v7Wn7x-f) -N-^^^-2 - (2-t + V-l ( 
2H) f'Jy-Jl/) -N- [3- (*fcfn [^fv^>'/75>-l (3H) , 4 

• 2- (3, 4-^7Wn7x^) -N-^^^-2- (2-t^rV-l- 
tfni;v-;v) -N- [3- (*£°n [5-7;^n-6-7f^7^> > /77 
>-l (3H) , 4' -t^'Jv^] -l--f;i/) 7*D^] 7-bh75K, 

•2- (3, 4-^7^D7x^) -N->^;V-2- (2->f^-lH 
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->f ^ 1 ->f ;u) -N- [3- Uifn [6-7;vtn^y^>y7 

(3H) , 4' -k^'Jy>] -1--T;v) 7"nt>] 7-fehT^K, 

• 2- (3, 4-y'7Wn7x^) -N-^f-^-2- 

5. yv*~)V- l )V) — N — [3- Ut'n [5 -7^*n- 6 -T-f>f 
y^>'/7 9>-l (3H) , 4' -tf^'Jv>] 7°n 7-fe 

• 2, 2-tr* (6 -7^n- 3 - try v?-;v) -n-j^^-n- [3- ( 

7H°D [5-7Wo-6-Tf>fy^>y77>-l (3H) , 4' -fcT^'j 

• 2- (6 -7;i/^n- 3 - fcf 'J -2- (4-7;vtn7x-;v) — N 
-^•f-;i/-N- [3- (*bfn [5-7;vtn-6-7f^f7^yy*77>-l 

(3H) , 4' -tf^Uv^] 7'nfjV] T-fch7SF\ 

•2, (6-7lvtn-3-cf'Jy-;v) -N-^;v-N- [3- ( 

4- (3- \£j-~)VT < J) 7x-^) - 1 -If^U >l/) */ntT;i/] 

7-b F7< h\ 

• 2- (3, 4-y7^tn7i-^) -N-^^^-2- (4- ^ 

- 2 -**V- 1 - tf^^y-;!/) — N — [3- Ut'n [6-7^/* 
n>fy^>'/75>-l (3H) , 4' -fci^Jvy] 7n^] 
T-fe h T 5 K\ 

• 2- (4-7;^n7x-;V) -N-^^-2- (2-**V-l (2H) 
if'Jy-^) -N- [3- (7lfD [>f y^v/79>-l (3H) , 4' -fc? 
^'Jv>] -l-'f^) y°u\£)V] 7-fc h 7 ^ K, 

•2 - (3, 4-y7^to7x^) - 2- (4- * > * -2 
-t + y- l -tr^7 -N-^ f-;i/-N- [3- (4- (3- (r-tv 
T^y) y^^-;v) - 1 - tf^V y°ntf;i/] T-thT^K, 

•2 - (3, 4-y7Wn7x-;v) -2- (4- (^^7;wt-^) -2 
-t^y- l - fcT^y -N-^ -f-;v-N- [5 -y;u^-n- 6 -r-f 

V^yy*7 7>-1 (3H) , 4' -k^'Jyy] -l-^f;i/) y°ntf;i/] r-b 
h T S b\ 
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• 2- (3, 4->'7Hn7x^l/) -N-^-^^-2 - (2-t + V-l ( 
2H) tf'jv-^) -N- [3- (4- (3- 

) - 1 - fcf^'; 7*n^] 7-bf7< K, 

•2- (3, 4-y7^t07x^;V) -N-^f-;U-2- ( 
2H) tf'jv-;l0 — N — [3- (4- (3- (7tf75/) 7x-^) -1 
-tf^i; 7*n^] 7-tf7^ h\ 

• 2- (3, 4-v7J^n7x^^) 2 - (1H-1, 2, 3 

- h >; 77-^- 1 ->f;i/) -N- [3- (4- (3- (7 , nt^z^7^y) 
7x-^) - 1 - tf^'J ^ntf^] 7-tb7? K, 

• 2- (3, 4-y7^o7x-;v) -N-^f-^-2- (1H-1, 2, 3 
-h'J7/-;V-l-^;l/) — N — [3- (4- (3- (T-fchT^y) 7x- 

;u) - l - V-)v) y°u r-fe h r * h\ 

• 2- (4-7)^07x-^) -N-^^-;i/-2- (2-**V-l (2H) 

-N- [3- (4- (3- (7 1 nft-^7^) 7x^f) -1 

- U 7*n fef ;v] 7-bf7^ K\ 

• 2- (4-7Wn7x-^) -N-^ 2 - (2H) 
tfuv-;u) -N- [3- (4- (3- (T-thr^y) 7x^;V) — 1 — tf ^ 

• 2- (4-7^D7i^) -N-y^;i/-2- (1H-1, 2, 
77-/1^-1-^) -N- [3- (4- (3- (7n £°*^;vy 5 7) "7^- 
;w) - 1 '- tT^V 7n^] 7-feh73H\ 

• 2- (4-7W07i-^) -N-^ 2 - (1H-1, 2, 3 - h V 
77-^-1-^f^) -N- [3- (4- (3- (T-bhT^y) 7x-;i/) - 
1 -tf^i; v'-;iz) yntf;v] T-b h 7 ^ K, £ *L& 0 

[0 10 8] 

-ass*; [i] -e^^tL^^tJfi, «£idr^To«ji^rfe*3aj[jia*^t>-fr4 

[0 10 9] 
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[it 1 5 ] 

D 2 R 3 R 3 R 5 R 5 ( R 6) n J? rmi o R 3 R 3 R 5 r* ( R 6) n 

H R<V k^A-Y^ ^ i R 2 R R4 

[II] W2 [!] W2 

K*, R 1 , R 2 , R 3 > R 4 , R^ R 6 , Yl, Y2, y3, Y 4 , Ar, W2 

«jfi^j*i»i, [ii] -e^$tL^>fb^t-^ [iii] -e^^ti 
Mt^mh zt< Fit-f&ztizx [i] -cmzti&fc&vozn&kn 

"Cab 

[0 110] 

1 1] -em2ti2>fc&®£—ti& [iii] r-mzti&'it&yot 

TX~fcBZ*tZ>frm, Xf±— ^ [III] ^Sfraft^Woa/l'aK^BffiMfr 

[ii] -cmzti&it&yotzT* vitir^m, tfrn^ztiz i^-rtKD^m 

[0 111] 

-1G&: [in "?m2ti2>it&vot-&78; [i i i] Tmzftzfc&mti, 

WjtlfN-t Kn + ^>y , h'J7 , /-/U (JfiTF, l"H o B t J fcv^ifc*** 
& 0 ) w^TXIi*#ST, ifJKliWC, 1, 3 -vv? n^s* v;i, 
#/1/jJ?*;M 3 h\ l-^>f-;U-3- (3-y^f;V7<y^nii;v) fcfl/aKSM 

s k • oar, tedcij tv>9 - twibZo ) mom&mzm^xT 

[0 1 12] 
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-fi£5£ [ii] «£*^b^«-^ [iii] -emztt&jt&momm 

MtLxa, [ii] t^^ttMb^ 1 ^;wi*j-u [iii] 

-e^$tt^>^t/0. 9-2. 0^J«^$^ ffJKiil. 0-1. 5^E 
[0 113] 

x> is^j^jsm^ lt(±. [iii] -cmzti&it&mi *;h:W 

LI. 0-2. 0^;l/75 ? #!l^£tU $J£ t < 1 . 0-1. 5*:frtimmZti2> 

o 

[0 114] 

^ [II] -e^^tL^^b^ l -t;wco# o. 9-2. o^;^Mtf£*u $? 
$t<{ii. 0-1. 2^E;u^$|$tt^o 
[0 115] 

S^Bogw-e, y^f^T^ii'jy^^-^ [ii] -c^£*l 
Mt^tyQ 1 ^W^tL 0. 1-1. o*;k ifiKliO. 1-0. 5^;Hjd;L 

[0 116] 

(&T\ TTHFJ tv^ 0 ) , V^)V^-7-)V^<Dx.-7-)vm^M, ^>-tf 

, ^dd^m, wuu*$y^ mmtmzv^u ryit$iit7k.m, 

N N, N-y^;i/*^A7^ K (J^T\ TDMFJ t o ) ^ 

y^WH^yF (JilT, TDMSOJ tv^o ) mtmifbtiZo 
[0 117] 

RJSrSSi: LTJi, 0~8 0t:^$ti, L < 2 0 - 5 0 t:^}£3t£ 

*u RBmmt Ltii i -4 smmtm^ztiZo 

[0 118] 

2) ^t£if##£^E&LTT3- Hb-f£yV& 
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[iii] -cmzti&it^m (ij^^ym) 

im^, A#^^±> 1 9 8 3^) tC|B«$tLT^*^ffi^ijSC"Cfl 5 - 
[0 119] 

T ^ Klti" r^SteStSftU [I 

I] "C^$tL*>fk^n^L0. 8-3. 0W«/7§^ ifiKlil. 1 
- 1 . 3 ^l/tf^g^ft&o 
[0 12 0] 

-7f^7r/, 1, 5-y7ft*->^D[4. 3. 0]-5-y^>>, 1, 8- 
vT-if tfv^ n[5. 4. 0]- 7 y-T-ty, k''Jy>, N, N-vMf-^T 

[0121] 

isi4»f fflit Ltii, [fc&immm 1^:010. 1-2. 0 

-=e;i^M^£*l, L < {±0. l~l. 2^e;v^»^tL^ 0 
[0 12 2] 
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SJgfc LT(±- 5 0-8 0t^l/T$^ U< tiO-3 0t^*£3t£*i&o 
MSB^r^t LTii, &j3 055—2 4mm^m^^ti^ ftt t< (±3 0 53— l 5B£ 

[0 12 3] 
[0 12 41 

[0 12 5] 

[I I] TmZHZit&Wte. JSLTO^&HJ: •?«*'prii-c**o 

[-ft 1 6 ] 
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o Xli, *k#JKi\ HMC^s a^t^fw^nrv^^ito R2, r3, 
R4. r5, r6 n Y l, Y2, y3, y4, W*. W^RVnli, flTSEHH £TNfc& 0 ] 
[0 12 6] 

— [I V] -eaSfLMfc^ (#!)x.ii\ J. Med. Chem. , 38, 
2009 ( 1 9 9 5^) ^IBIRo^rfe-cpjRi-a) 

a) it&yoJLZm^tzTfr^Mk, X»±. 

b) lt^t/^£ffiv^jt^l$T;i/*;Wt:, «rtf-5 - 4: KJ: 0 [V] "C^ 

$wiMtu h^t-assS [v] -e^^tL^^^^^K^P 1 *^^ 
l— ttS: [ii] -e^ $ tizit^rminz - £ ^-e § & 0 

[0 12 7] 

(Djjm^ Zionist imm-c&z 0 

[0 12 8] 

(JO^fe (MxJfJ . Org. Chem. , 5 0#, 1 9 2 71 (1985 * 
[0 12 9] 

X> — [II] "C^SfL^Mfc^BMi. WO0 2/0 8 8 0 8 9f, WO 9 
6/4 0 1 3 6 -^XiiWO 98/5 7 9 4 0 -3-K3B«tf>#fcfcU «t «J ISt^. - t 

[0 13 0] 

ri-n ■e&zti&tf & toT.it-toft [i-2i m^LM 2^ i^M 

[i-i] -emzti&lt&WXi*— [i-2] -ci^ftMb^ti 

, [I] T^^^t^^^^^^mCTMatt-^-^^IlT'*)^ 

o #!l/Li*\ [I - 1] -C^$tt*>fk^%W^{±, T3B<&Rit#8c3fcjF 

trt<-^ [i i a] ^sft&fl^&fcHKb*; [Ilia] T^SftMb 
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o 

[0131] 

3 

Mb l 7 ] 



RV R i R3 l R5 Mn 

H R 4 V k>-*V v * 
[I la] w 



! 1 -y^OH 
CY 



la] 



Ar § R v R3 t R5 Mn 4 3 

"N, Y 4 < 




Y f [HI 



[5St\ R 1 . R 2 , R 3 , R 4 , R 5 . R 6 , Y 1 , Y 2 , Y3, Y 4 , Ar. CY. W 3 
[0 13 2] 

ran— asss [i-i] -e^^tL^^b^^isv^-c, * trn^^^ffl^-r^m 

TKfEifc?)>fb^tL6J±> £^&£fl<W?£ Wilf, WOO 2X0 8 8 0 8 9^* 
[0 13 3] 
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Ut 1 8 ] 




5 6 



^-To Rti, ^ISl~3«T;^;H^ito Bnlt ^>^*Sr^i" 
o R 6 , Yl, Y2, Y3, Y^RVnii, lrfE^|W| Dt^^o ] 
[0 13 4] 

TtilS^'fl:^3_*THF4 3 - 7 8t:-C'J-f-*<kL^, ^>-»e^'jy>- 
4-*>8t*#*iD;c.-C, -78X^2^1^1, f«if(7)i^fflv^ 

fe»tt«7Ctcj: ORftSU fl^«_£#£o 5€K, lb^tL6 fcjBfOftfc LS!^f 
^2»cUSt-cac&«rff-5ifcHJ:»), [I I a] xm.^Mttetya 1 1r& 

£ <b ** T § £ o 

[0 13 5] 

ft, -tffcS; [ilia] T^Sft&tt^ti, [ill] x^KMt 

&WK£^X ZtfCY KmfcZtitzi>(DX&t) , &T<D-tB&: [III] "C^ 

mtE#2 009-3009833 



#M 2 0 0 3 - 0 3 2 1 2 3 ^- v : 51/ 

[0 13 6] 

r t t t i s^jiMiia^Mii^ 

— JRS; [III] -ca$tL*^W»±, HiR$tLrv>4>fk^!»S:«ffl-r4ii: 



tBSE#2 009-3009833 



2 0 0 3 - 0 3 2 1 2 3 ^- v : 52/ 



lit I 9] 

1)ZMgX1 XliZLi 

O (CH 3 ) 3 SI 



Ar-CHO 



7 2) SHb 

1) ArMgXI Xf±ArLi 
Z-CHO *" 

8 2) mt 



Ar 



o Z NaH Ar-^Z 
- 10 



H 2 /Pd/C Z |£<b ? 



11 




12 



13 O 14 O 



T 12 



° ZMgX1 X(±ZLi Z *D*## Z 

O 15 ° H { 16 OH 

ffiit^;4D o o 

NH, CI-^m-B^ CI NH^M-H^ CI M 



^2 




12 ' ml J oh M . o= 




18 6 6 20 JL OH 

M=CH 2 ,0,NH Ar^ 

O 

nR 1)Z-X2 z 
Ar^Y'° R Ar 



-COOR 



Ar- 



COOH 



R 

22 ° 2)R ! -X2 R ' 23 24 

**vS^<7>J3fc8t&£^c-ro M»i, -CH 2 -, -O-Xti-NH-fc^-fo m 
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1 »i, lX(i2^^f 0 Ar, Z, R&tfRlfi, lUTSKR ] 
[0 13 7] 

<t&bj_ (Witf'OXTA'fli h\ 3, 4-y7;^n^>X7^fkKf 

, y^n^^f^^iy^A/n^ Kf) U * -Mb^«n? 

ab4Z-Li (f!ilf7x-;^Jf^A > 4 - 7^tQ7x-;i/'Jf 2- 
f77*'J^'Jf7A, 2 — "7 ;V ^" n — 5 — if V y^'Jf"^^, 6-^h^rv-3 
-f'Jy>'Jf>7Af) tRtL^*/:t> SMb"*-* - fc-fc «5 f b£"tL9_ £ "f & <, 

i&vMi, ^^tii^ ^* v - + - ^t^i-e^ ^, A r M g X 1 t kji:^ -tt* ^\ 
vMt&to"?jb&A r - l i n^kv>*->^m; tomit-tz 

> 3>Mbh V AZm^tiPigkKJ&Kjtl, Hete 

rocycl. Chem. , 2 5#, 1 9 1 71, 198 8^*#J8Q , fb^t/ 

iz-t)\ w&-r&^urymm>fct n-B u l i ££?i^-r -s^kj: 

[0 13 8] 

fb^x_3_£ b uxf^r^ >, TK^bi- h »; * a^o^o^t, z-h 

^«L<> ^JiliM^r/-;K 2-^W^y-;K 1, 2, 3- 
MJ7V-/K 1, 2, 4-F'J7V-JK ^5'/-^, 4-^v;Hf^v> 
- 2 - * >#7& S W t> ft & o 
[0 13 9] 
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o 

[0 14 0] 
[0 14 1] 

£T\ Z-X2SO f Rl-X2 (00x.tf->* n/<>f^rn ^ h\ 3«Mfc-*?-;v 
[0 14 2] 

-7j, [I] X-mZtl&it&yoiZ&^XRlt Z i^-ft fcfco"C**L 

^^t^MiHT^t: 3 - 6 ii^Mt^^<7)-^ [III] 

[0 14 3] 

[it 2 o] 

Slit: 



X-Z'-Rr-X25 Ar Ar 



Ar ^Y^" - Z'— f-COOR ► Z— |— COOH 

A ^ Ar 26 ^ «r 

22 — 27 



K*, Z' l ' fi, ^ 
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003-032123 ^- v : 55/ 



Ut2 1] 
Z — 



^_ R1 



[0144] 

_5_i: LT(i, 1, 2-/7n^x^, v (2-^noifji/) :r.-x;K If* 
[0 14 5] 

[I] xmzti&it^iz&^xRH*7km&x$> [1-3] 

Ut2 2] 

I R y R v> 5 (.R 6 )n . ^ I" 0 ", Ar ? R y R3R v R5 



nV^n^ ySy 3 , o [Vii] (AnV^n^ /< 



w 1w ; [viii] Wi w 2 



ZMgX1 X(±Z-Li Ar fl V" \£ XT )™ v3 



O ^ 3 ^R 5 lR 6 )n 
- R* *^ k>Vv ? [ 1 
R2, R3, r4 a r5 a R 6, Y K YK Y3, Y4 N W2, Ar, Z, 
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[0 14 6] 

ip*>> [ii] x-mzti&ik&Wt-fcTZ: [vii] -e^^tt^'fl:^ 
ii^Mit^vi n:$i:-r7^ kic^tv^ [vi i i] -emzti&it&to 

t-tho m^x-fcj$: [viii] x^Khit^^m^mnm^hh z - 

MgX UliZ-L i Cl t KJ: Y) — ^ [1-3] T?^$*i<Mt:-£ 

mtir&o [viii] -ea^tt^^^t^-^Ji^^oRSfi, 9% 
jS^c^mtrfi 1 -? - fc**Rrt6-c**o ft> [vi i] 

[0 14 7] 

* * - £ ifi"? # * o 
[0 14 8] 

>Xn K'J;H, f'jf;Hf(7)7 7iHJVS; T-fc^;i^ 7°n 

; 7x-;v7^f;vS, 7x/^fy7Wif07'J-;v7iV*y^;H ; * 
h^fy*;l/.f-;H, x^y*;^'-^i, tf ;i/^3=- te 
rt-zf V ^y*;^- ^Sf©tt7;V3 + y*;i/*- ; ^>y>t^y* 

~7;u^-V-;v^ h + •> w 7 7 ^^^t + y * 
; h'J^f^y'J tert - )V V ^f;i/y V )V&*£<d&M T)V*)V v u ;v 

, x^y*H';;H % tert-^h*->*^aif-/Hfe, 7 9 u 4 
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[0 14 9] 

7°nt:;v*, tert- /f^if^ftii;^^ ; h '^f ^y'JiH, tert- 
y -f- ;i/ v -^fJVy 'J fr&&<D&B. T )V * )V v >J ; ^ f^y^f^i, 2- * 

; ^Jx. If h'J^fiVy U ;l/x h * y * ; ^ > v p - F^y^>y 

iVS, 2, 3-y^ f*y^>y>S, 0 --Fn^>y>l > p-^l«n^> 

t -t * jv&^mm zti&o 

[0 15 0] 

^ >f V7°ntf;vX. tert-y-^;m^O®jRT^^;H£ ; 2, 2, 2 - h U ? 

h 'Jf;HfW77J^;Hf^iif bit* te 
rt-y^-^S, 2-yn^-;vi, ^>y;i/^ p-^h^y^>y;H, ^> 

[0 15 1] 
[0 15 2] 

• -f > • * — 7^ • y>-ty^ (Protective Groups i 
n Organic Synthesis) > T. W. —> (T. W. Gr 
eene)IJohn Wiley & Sonstt (19 8 1^) X 
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2 0 0 3 - 0 3 2 1 2 3 V \ 58/ 

ilfO. 0 1 *frfrb*MM<OWL* «Ff L< \t h V *m 

^*f^ffl$"e:A^i* ; *mit&mmfam*m^&imwM7tx\t^7 w&u- 

[0 15 3] 
[0 15 4] 

o 

[0 15 5] 

[i] -eiis*i£lb^tK [ I - l] -emzti&lk&VdJUt 

[i-2] -c^^tL^^Wti, MPXfi#N£Pift«S:^--f & zttf-e £ 

mmi&> mmtfum, mm., mm^m<D^mmm^ m mtt- tojul 

&mm, Mx-im-km. mmmm, d^m. ^> mm. tf^ ass*. 
a*^Ri • &m&mw, mmnm, mimw, tmrnm, mmrnrn, m%.m 

mm, vm&m&, mxit&m&mitmmn^mmxitmmmtLx. m^mm 

[0 15 6] 
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, v a MJJaJK^* X ;K ^'Jt^yxfl/>, i^fc vflb, # 'J tf - ;i/ fef n 

K> x 7f7'J>ivny^A, SKteTk^Bk fil^M, 
;l/T;vn-;U, T 9 tf T 3* A , :/n tf v > 7MV>/'J 3 — 

[0 15 7] 

#j (c * o r ti , mmzfcxi±m<nmm%Mmz mmx ^-c * o t t 

[0 15 8] 

citubossiam, ^^o^%*ismiara^o l . 0-10 011%, 

«fiL<{±l. 0-6 0ll%(7)#J^tMt^- fc^tl, X, EaS-LW^S 
*L&S>ft:£0~9 9. 011%, 0* L< it 4 0~ 9 9. 011%ttt4it 

JfiLJE^^J, Sftm5!l<b^^^^'J^ ^ ^- a, -e v ^ -c «fc ^ 0 

[0 15 9] 
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fco o. oi-20m g /k g ^i-t0t:^tt, imn&^-nm&i*, 

0. 0 0 2 -1 Omg/k g £ 1 Lv> 0 X, ^ 

[0 16 0] 

*H£fflLfc 0 jSS, h;Hixi/^ hD^^-f^ftW^ (ESI) "t 5 

[0161] 

###U 1 

2- (3, 4-y'7Wa7x-^) -2- ( 2 - * * V - 1 - t: o »; v-;v) 

(1) 3, 4-y7^to7x-j^''J-» (8. 2 7 g) h if ^7 
^ > (18. 5ml) (Dv^^-tR (5 0m 1 - 5 0m 1 ) tK^T 
4-^DD7f>jj^n70' (5. 3ml) tiTL^o l^fiST'3 

Lfco # ^*Lfc@#£i--r;v U 2- [ (4-^0^/^) T ^ 

y] - 2 - (3, 4 -v"7;u^n7^-;i/) ftlt (6. 2 2 g) L 

(2) ±IMb^ (3. 17g) OTHF (35ml) 2M£T"Ctert 
-7 , h^y* , J')A (2. 56g) *=S£^tt-Cinx.^o SJSfK*^T-Cl 

i-L, ^7K«m^ h'^At?^^ MatT-eM^L^o »$>*ifcB#*.x-7 t 
^Tifc^U ^M^tJ (2. 3 7 g) LT#fc, 
1H-NMR (400 MHz, CDC 1 3, S p p m) II. 82-1. 97 ( 
2H, m), 2. 26-2. 30 (2H, m), 2. 94-2. 98 ( 1 H, m 
) , 3. 47-3. 49 (1H, m), 5. 64 (1 H, s) , 7. 09-7. 
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#SI 2 0 0 3 - 0 3 2 1 2 3 ^- V : 61/ 

15 (1H, m) , 7. 32-7. 47 ( 1 H, m). 
[0 16 2] 

###0 2 

2- (4-^nn7x-^) -2- ( 2 - - 1 - fcfn ij v — ;V) WW. 
#fl 1 - (1) tl^;3, 4-;7^tD7x-^'Jy>H-^oa 

1 H-NMR (300 MHz, d 6 - DMS O, 5 p p m) : 1 . 65-2. 1 

0 (2H, m) , 2. 10-2. 40 (2H, m) , 2. 7 5 - 3. 0 0 (1 H 
, m) , 3. 35-3. 60 ( 1 H, m) , 5. 66 (1 H, s) , 7. 20- 
7. 5 5 (4 H, m) . 

E S I -MS Found I m/ z 2 5 3 [M-H] - 
[0 16 3] 

##M3 

2- (4-7Wn7x^;v) -2- + H=M 

##08 1- (1) "Cfflv*fc3, 4-y'7;Vtn7x-J^'Jy>H-7H 
n7x^;^'Jy>i:fi, flfcti##0fl 1 £ |BJ«£ ltilMH^#f: 0 

1 H-NMR (300 MHz, d6-DMSO, S p p m) : 1 . 65-2. 1 
0 (2H, m) , 2. 10-2. 45 (2H, m) , 2. 7 0 - 3. 0 0 (1 H 
, m) , 3. 2 0 - 3. 7 0 ( 1 H, m) , 5. 67 (1H, s) , 7. 0-7 
. 4 5 (4 H, m) . 

ESI-MS Found:m/z 2 3 6 [M-H] - 
[0 16 4] 

###!) 4 

2- (3, 4-y7Wn7x-JV) -2- (2 V- 1 - b?-<U 
##fij 1 - (1) ■Cfflvfc4-^no7*f'Jj^n7'f K*4-?nn/^^ 

1H-NMR (3 0 0MHz, d6-DMSO, 5 p p m) : 1. 50-1. 8 
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0 (4H, m) , 2. 2 0 - 2. 4 0 (2 H, m) , 2. 8 0 -3. 0 5 ( 1 H 
, m), 3. 15-3. 45 (1H, m) , 5. 82 ( 1 H, s), 7. 05- 
7. 25 (1H, m) , 7. 3 0 - 7. 6 0 (2 H, m) . 
E S I -MS Found : m/ z 2 6 8 [M + H] - 
[0 16 5] 

2- (3, 4-^7Wo7x^) - 2- (2-**7-l, 3-tW5 
> - 3 - >f /u) 

3, 4-y7Jl/tn7x^;V^'Jy> (3. 0 0 g) 33 «fc b V T 5 > 

(6. 7ml) OVt^V-* (1 5m 1 - 1 5m 1 ) zk<tT2 
nnxfji/ ^no^iM-f (1. 7ml) ^iTU |SIfiJg-C3 OfrWft&t 

StffiT"ejft*& t tzo * T H F (30ml) Kv#«? t , ?K^T^ t-7*h^> 
(4. Og) 4r=fttw^fCJnx.^o tK^TT'3 0#BI«#&, ^rffiK 

^M<fci=r^ (l. i4 g ) ^ia«o 

[0 16 6] 

##M6 

(1) 2 - (4-?no7x-jl/) - 2 n^>^;i/ff^ 
4-^DD7x-^» (5. Og) £ 1 0%HC 1 -Me OHlf (5 0 m 

1) K$8#U 1 4«FlWini«fc«i!lELfco «EET»«*I»*L, 5$&Kf&*n#tBfcfc 

A "C3£*SM£, SSTtSiL, 2- (4-^on7x^) T-fe-r- b 

(5. 3 5g) fctefeflMfltoRi: LX%tz 0 

(2) ±E^» (5 0 0mg) ty^D^>WD70* (0. 3 2ml) 
£DMF (3ml) £»#U 7jCi$T> 7>U^A tert-7b*~>K (3 9 5 m 

g) *mz-tzo 2. 5i$m*#&, ^^^Tjc^spx^m^-f-^^T^mL^o 
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= 50/1) tillt, 2- (4-^od7i-^) 

>f;V7^rf-h (6 8 5 mg) ^it»ftLt#^ 0 
(3) ±.mt&® (2 6 2 mg) C0> (8ml) iUWiK 4 N yKMit-f- V 

(0. 5ml) «rjnit, 1 5R#HI8l#Lfco MffTTi§^^^*t 

l^Sft^ (2 2 6 mg) tafes^at^, 

1H-NMR (3 0 0MHz, CDC 1 3 , * p p m) :0. 8 5 - 1. 0 8 ( 
1H, m) , 1. 20-1. 78 ( 6 H, m) , 1. 87-2. 01 ( 1 H, m 
), 2. 40-2. 60 (1 H, m), 3. 27 (1 H, d , J = 1 1. 0Hz 
), 7. 16-7. 40 (4 H, m) , 9. 45-10. 6 (1 H, br). 

[0 16 7] 
##^J7 

2- (4 nn^i — )V) - 2 - */9 o^>f;i/7*n fcf ^- 

(1) V/ntf^T^ > (0. 15ml) COT H F (2ml) mWLK- 7 8 
ttn-yf;w;f -^A (l. 5M-AH>iil> 0. 6ml) SriJDx., 10 
55*H8i#M&* 2- (4 -70D7x^) -2-y^o^>f;V7*f 
- h (2 0 Omg) COT H F ( 1 . 5ml) IfttiTLfco 1 5»fi - 
3 5tJt#fiU 3* ft* (0. 15ml) SrimiLfco 0 TCKE- 

, ^ffiTTiiitL/co #£>*L££li££v'J #^;v#7A*n^ > ^-7^ - 
^f>/^§xf;v=6 0/l) tllU^fil' 2- (4-^nn7x-^ 
) - 2 - n^>^-/n h (18 Omg) £H#i4#^SC t L"C# 

(2) ±fBft^£ffl^##M6- (3) i:ra«JCLr^H^»4:ltfe«l«« 
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1H-NMR (3 0 0MHz, CDC 1 3, 5ppm) 10. 99-1. 16 ( 
1H, m) , 1. 2 4 - 2. 6 7 (6 H, m) , 1. 51 (3H, s) , 2. 7 
7 (1H, q, J = 8. 9Hz), 7. 20-7. 40 (4H, m), 9. 69 

-11. 95 (1H, br). 
[0 16 8] 

##00 8 

1- (3, 4-y7WD7x-;l/) •>^D7'o^>*^vS6 
(1) 2- (3, 4-y7WH7x-^) T-fex-b (3 7 3 mg) 

t 1 , 2 - '^ntx^> (0 . 17ml) <7)DMF (10ml) fciftK, ?K<t 
T\ (6 0%m 2 8 8mg) *iDx.^o 2 P$ffl*«M&, R 

JE&flfc KS&ftU&ffc T > - * A 7Ki§f0L * *D x. tfcgfc J- f - ^ X m tB L o £1841 * IS 

i^y'JH>*7A^07 h ^7 7 4 - (^**)ry /¥feWL*-^-)\<= 5 0/1) 
tilLTl- (3, 4-y'7JVtD7x^) y^D7*nyr/i;H>yl/- 

h (i6img) zmfrmwmmtLxmzo 

1 H-NMR (400MHz, CDC 1 3, £ p p m) : 1 . 22-1. 27 ( 
2H, m), 1. 65-1. 70 (2H, m) , 7. 03-7. 18 (3H, m 
) . 

[0 16 9] 

##1819 

1- (3, 4-y7Hn7x-)l/) -2, 2 -'JJ^fr&ffl. 
##$18- (1) xm^tzl, 2-y7*n€i^>^H'!;^f;H:t^., 

1H-NMR (3 0 0MHz, CDC 1 3 , Sppm) : 1. 26 (6H, s) 
, 7. 06-7. 15 (2 H, m) , 7. 16-7. 26 ( 1 H, m) . 

[0 17 0] 
##00 1 0 

1- (3, 4-y7;^n7x;jH - n^>? 
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#fl 2003-032123 



^-v : 



65/ 



###!)8- (1) X-m^tzl, 2-yVn^x^>^i, 4-/7n^r^> 

ESI -MS Found: m/ z 2 5 5 [M-H] - 
[0171] 
1 1 

2- (4-?nn7x^) -2-y^n^>f ;v-2-t Kn^yft® 

( 1 ) 2 - (4-^nn-7^-;u) -2-t^V7-tf-f (5 10m 
g) OTHF (4ml) - 7 0ti:ty^n^>f ;wn->^A^n 
7^f K (2M-x-r« 1. 8ml) £#nx. 1 B#P*m# Lfz a 

2- (4 on-7 — ;v) -2-y^n^>f ;v-2-t Kn^yT-trr- 
h (1 4 9mg) 

(2) ±ffi<t^£ffi^##flJ6- (3) fciTOKLrafiffc^B^tefeBttfc 

1H-NMR (300MHz, CDC 1 3 , S p p m) : 1 . 14-2. 14 ( 
10H, m) , 2. 71-3. 10 ( 1 H, m) , 7. 00-7. 90 ( 4 H, 
m) . 

[0 17 2] 

###U 1 2 

2 - (4-7no7i-^) - 2 ->f yyo 2 - £ Kn^vHf 

###!ll 1- (1) 7Iv»fc->?o^>fji/7^«>')A^n5>fKt'fV7 r 
DH>vny')A^D7'f Kfc#;L, 1tilti###iJl 1 fcra«HcL"C^S^» 

1H-NMR (3 0 0MHz, CDC 1 3 , 8 p p m) !0. 68 (3H, d, 
J=6. 7Hz), 1. 04 (3H, d, J=6. 7Hz), 2. 44-2. 7 
0 (1H, m), 7. 34 (2H, d, J = 8. 7Hz), 7. 57 (2H, d 
, J =8. 7Hz) . 
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[0 17 3] 

##M 1 3 

2- (4-^dd7x^) -2-fcKn*v-2- ( 3 — t: V v — ^) WfM 

(1) 3-7n^ti'Jy> (6 4 0mg) (7) v^^;1/J--t-;u (10ml) 
-7 4t:t:tn-rf)l/'Jf')A (2. 5M-A^f>iI, 1. 8 0ml 

) £#D;i^o Isl^^T 1 5^m^L7^m. xf)V 2- (4-^nn7x^ 
) -2-t + V7-bf - h (9 6 Omg) (7)yji-^;i/i-T-;uf§^ (l 0 0ml 

) ^□x./io 3 05WtT^£ -c#fiu RiS^M^isfn^bT>^-^ atK 

W7A^07f/77^- (^^•9->/ / @^^^^=3/2) 

2- (4-^nn7x-;i/) - 2 - V: Kn^r v- 2 - (3-^Vv-^ 

) (5 7im g ) in&mtkmntLxnfco 

(2) JifEft^ (6 0 3 mg) <Dzc?y-)]s (12ml) mm^, lNikMlk 

1- h vv&frmfe (2mi) ztoz., 4mmm^mmLtz 0 &mmzmm&. # 

^-t? (4 2 5mg) ^Wat#/:o 

1H-NMR (3 0 0MHz, d6-DMSO, 5 p p m) 17. 30-7. 5 
0 (5H, m) , 7. 70 (1 H, dd, J =8. 0, 1. 5Hz) , 8. 49 
(1H, d, J=4. 8Hz), 8. 54 (1H, d, J=2. 3Hz). 
[0 17 4] 
1 4 

2- (4-7DD7x-^) -2- (lH-fD-jV-l-^l/) Sf-gfc 

(1) 4-^no7x-H'Jy> (2 2 5mg) ^ 1 0%HC 1 -Me OH^ 

?s (3mi) k$sj»$-£6. 5«FWiin«ia«EL7to m&T-em. 

3§U %hfttz^m.^^kVX^^-)V 2 -T < y - 2 - (4-^oo7x-^ 
) 7-fe-r- h • (2 8 2 mg) Z&&mfat Ltftfc. 

(2) ±ffi<k^ ( 1 2 1 mg) SrSfeBI (2ml) Kit#M£, h'J^A ( 
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6 6mg) RX/2, b+yfh7t Kn77> (80mg) £iinx.T, 

9 OVKXmmLfZo 1. 5^^#f, &j£^£i!tJ±T#*§U #«b^^afc 

L> V 7J^;i/777A?n-7 ^^.f - (^*-^ >/ft»if 

;u=50/l) t«L, 2- (4-?nD7x^) - 2- (1H- 

tfn-;i/- l T-fe-r- h (10 8mg) ^ifefflttff i: LX%tz a 

(3) ±i^b^^fflv^ ##M6- (3) tmmKLxmmit&mzn&mw: 

1H-NMR (3 0 0MHz, CDC 1 3 , 8 p p m) !5. 87 (1H, s) 
, 6. 12-6. 32 (2H, m) , 6. 5 5 - 6. 8 9 (2 H, m) , 7 . 1 
2-7. 5 5 (4 H, m) . 

[0 17 5] 

1 5 

2- (4 -?uuy -2- ( 1 H- tf l --f 

(1) 2- (4-^OD7x^^) T-trx- h (1. 0 g) <nmt&itjfc 
m (14ml) mmz, N-7"n^^y^ ^ K ( 1 . 0 5 g) £ xz/^it^m 

m (3m) zmtx 2mmmmmmLtzo mutx^mk, Kmm^mf±rmm 
fn^T" h ^ ^mmzxm^t^Ltzo mmm^m^mm-f- v 7At« 

flL MJ±Tt:it*iU #P>tL7^^^v , ;7jr;i/7J^A^n-vh^9-7-i'- (^ 
^^>/|^|xf;l/=4 0/l) xm^L, *^-)l> 2-/0^-2 - (4-^ 
nn7x^^) T-bx-h (1. 4 3 g) £#7t 0 

( 2 ) Tklrffc^ h'J7A (60 %WVl, lOOmg) OTHF (6ml) 5tM 
Ch'77*-^ (1 7 0mg) WTHF (4. 5 m 1 ) 1 8 ViZXmA.tz 
o 3 0 frftl^rfit? ±fMt^t/ (650mg) COTHF (4ml) 
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#®1 2 0 0 3 - 0 3 2 1 2 3 ^- v I 68/ 

8/ 1 ) ML, 2- (4-^nn7x^) -2 

- ( 1 H-e^V*-;!/- 1 ->f ;V) T-fet-F (2 3 2 mg) Zte&mWVoMt 

(3) ±|Elfc^£ffiv>##0!l6 - (3) fcH«fcLTa«ft^W**tea#fc 

1H-NMR (3 0 0MHz, d6-DMSO, d p p m) :6. 26 (1H, 
d, J =2. 3 H z) , 6. 40 (1 H, s) , 7. 45 (4 H, s) , 7. 4 
9 (1H, d, J = l. 7Hz), 7. 72 (1H, d, J=2. 3Hz). 

[0 17 6] 
##M 1 6 

2- (3, 4-v7;^n7x^;k) -2- (2-**V-l (2H) kfU^- 

(1) ###0 1 5- (1) Tfflv^^f-^ 2- (4-^nn^i-;U) T-b-r 
-h£^;i/ 2- (3, 4-/7Wo7x^) 7-tf-K:fx.> 
#01115- (1) fcratHtwLT^f-^/ 2-7*o€-2- (3, 4 -v^l/^n 

(2) ±fB<b^ (7 9 2 mg) t 2 - Kn^yk e 'J >>> (3 8 Omg) <DD 
MF (10ml) «»'J^ (5 5 3 mg) £J[J;U M^««#L 

?u-r V J - ('\3ry->/W?ffl.^)i'= 1 / 1 ) TiMU ^f-^ 2- 

(3, 4-y*7;^D7x-;l/) -2- (2-**V-l (2H) \ZW-)V) 
T-fex-h (5 5 3 mg) fcflMfct&Kfc LT#fc 0 

(3) JtfBft^»*/Bv>##0I6- (3) tra«tCtTiE«^^*fefeT*^ 
7r^i: LX&tZo 

1H-NMR (3 0 0MHz, CDC 1 3 , <J p p m) :6. 2 5 - 6. 2 9 ( 
1H, m) , 6. 51 (1H, s) , 6. 6 4 - 6. 6 8 ( 1 H, m) , 7. 1 
0-7. 26 (4H, m) , 7. 4 0 - 7. 4 5 (1 H, m) . 
[0 17 7] 



ffitiE# 2009-3009833 



mm 2003-032123 ^- v : 69/ 

1 7 

2- (3, 4-y7;Vtn7x^^) -2- (2H-1, 2, 3, 4-fh5'/ 

2 ->f >u) WfM 

(1) 1H-TF7V-/1/ (3 5 0mg) OTHF (5ml) , DMF (5ml 

) m&mmKMM* v v (5 5 3 m g ) zmx-^-cs ofrmmwLtzo 

X*^-)l> 2-7 5 n^-2- (3, 4->'7Wn7x-;V) T-bx-h (1. 
06g) OTHF (2ml) i&fcfciniA 2 RtDflStc** #D/L^- r 

t>/^Hxf;u=5/l) tffiil, 2- (3, 4-y7Wn7x 

-;l/) - 2- (2H-1, 2, 3, 4 -7- h 9 V*-)V- 2 ->f ;l/) T-trx- h ( 
5 0 7mg) Sr^WKfc LTHfc, 

(2) ±fBffr£!»*fflv>##0|6- (3) ^iCUiM^^ifco 

[0 1 7 8] 
18-20 

##0915- (1) ■Cfflv^fc^f-A' 2- (4 nn7^-;v) T^rf-h 
Sr^f-fl/ 2- (3, 4-y7;vtD7i-^) T-feT--Mc, 15- (2) -c 

CLt#f^ 18-20 <Dik&®*&tZo 

[0 17 9] 
##09 1 8 

2- (3, 4-y'7;^n7x-^) -2- (1H-1, 2, 3->'J77-^ 
- 1 ->f 

1H-NMR (3 0 0MHz, d6-DMSO, 5ppm) :6. 86 (1H, 
s) , 7. 31-7. 70 (3H, m) , 7. 75 ( 1 H, s), 8. 26 (1 
H, s) . 

[0 18 0] 
##09 1 9 

2- (3, 4-y7;Vtn7xc;v) -2- (1H-1, 2, 4-f'J7v*-;v 
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#11 2 0 0 3 - 0 3 2 1 2 3 ^- v : 70/ 

- 1 - -f 

1H-NMR (3 0 0MHz, d6-DMSO, 8 p p m) :6. 49 (1H, 
s), 7. 25-7. 65 (3 H, m) , 7. 99 (1H, s) , 8. 64 (1 

H, s) . 

[0181] 

##$J 2 0 

2- (3, 4-77Ho7x^) -2- (4- * As ft — -2- 
t^v - l - 

ESI -MS Found: m/z 347 [M-H] - 
[0 18 2] 

##M2 1 

2- (4-^nn^o.n^) -2- ( 1 H--f ^ jrv-fr- 1 ->f ;V) ffc& 
(1) >f ^ y*S-)V (1 7 Omg) h 5 > (3 5 0ml) (ODMF 

(lml) i&iSH, 2 -7'n^- 2 - (4-?nD7x^^) T-fe-r- 

h (6 5 7mg) WDMF (3ml) $§i££2njx.rt:o 

>f - (>^-;v/^nn*;vA=i/io) fill, 2- (4-* 

nn7i-;u) -2- (lH-^^v-;V-l-^f^) T-trx- h (4 0 0m 
g) ^ffe»Stlt#/: 0 

( 2 ) ±HMfc^ ( 3 8 1 m g ) £ 0 . 32 Nfrmtl- h V A v§M ( 7 . 0 m 

1 : tK= 9 5 : 5) fc»#u 2fflM#L7 > c 0 R£I^iffTt*i 

iOI^*L7to »»*»EET**iU mmitte® (3 2 3 mg) L 

1H-NMR (3 0 0MHz, d6-DMSO, £ p p m) !6. 32 (1H, 
s) , 7. 05 (1H, d, J=0. 6Hz), 7. 34 (1H, d, J = l. 
1Hz), 7. 45 (4H, s), 8. 14 (1H, d, J = 0. 6 H z) . 
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mm. 2 0 0 3 - 0 3 2 1 2 3 ^- v : 71/ 

[0 18 3] 

2 2-23 

###02 1- (1) "Cfflv^^?-^ 2- 7-bf-F 
2- (3, 4-y7;i'tn7x-^) T-fcr-- He, f LT^^V* 

2 2 is J: V###0 2 3 (Dit^^%tz 0 
[0 18 4] 
2 2 

2- (3, 4-y7KD7x^) - 2- (2 - ^f iV - 1 H-^ ^f7-^ 

- 1 -^OV) WfM 

1H-NMR (3 0 0MHz, d6-DMSO, d p p m) 12. 67 (3H, 
s) , 6. 58 (1H, s) , 7. 3 2 - 7. 7 7 (5 H, m) . 

[0 18 5] 
##$1 2 3 

2- (3, 4-77Kn7xz^) -2- (4-^f;v-lH-^^y-^ 

- l 

1H-NMR (3 0 0MHz, d6-DMSO, d p p m) :2. 15 (3H, 
s), 6. 30 (1H, s), 7. 22-7. 64 (4 H, m) , 8. 57 (1 
H, s) . 

[0 18 6] 
2 4 

2 , 2 - tf* ( 6 - 7 n - 3 - \£ 'j 

(1) 5-^nt-2-7^tne'J^'/ (10. 2 4 g) <7)^-t^ (4 0 0 
ml) 7 SrmtSPLn-y^-^'jf-^A (1. 55M-A^f>j§I 

, 3 7. 5ml) fcfcjTLfco 1 5 ^FBM^/u (3. 6ml) XV 
THF (4 0ml) £flnx.fc 0 5^Wa^Lfcft, ^fcfcffcBbtC** V * AO 

«lt, 6 - 7^^n^af->7^ , f t K (7. 2 3 g) £f§£ 0 
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#S1 2 0 0 3 - 0 3 2 1 2 3 ^- v : 72/ 

(2) 6 - n - 3 - t° 'J y - ^ 'J f ^ Ail [5-7 > n^-2-7;i/tn 
f'JyV (1. 6 0g) ^)x-f;P (8 0ml) M^-7 8tC^iPU n- 

^A (1. 5 6M-^+f->v£$U 5. 8 3ml) £?&Tf£l0 5^ 
mWLm^LtZo ] K- 7 OTCtMiffift:^ ( 1 . 1 3 g) OTHF (4 0ml 

) M^in^T^o 3 0^p B im#L^m, •yAcoTK^m^ri 

$:y'JAriV^D7F^77^- (A^t>/S^if-^=3/2-l/2) 
TffllL> 2, 2-tf* (6-7i^n-3-t , 'Jy-^) (1. 1 

4 g) *#fc 0 

(3) ±SB^fk^!» (9 3 0 mg) ©^on^ (3 0ml) ^ffcKHMflr^ > 
(3. 6 4g) S:Jnx.6B#Hai^L^o M£il§SU±T#*f 

U 2, (6 -yto*U-3 v^;l/) tf> (7 3 7mg) 

(4) _LfE^tJ (4 8 6 mg) is X If 3 ?3tHt h V * ^7 A (9 0 
lmg) ODMSO (10ml) it^KTkitT, TMSHfc^ h'J^A (60 

; 1 7 7mg) SrJnilfco 1 B#P0«*IM^ RJ&«*^K&^&*i»x?->W:: 

ft*Lfco ^18W**EETab»L, »y'J*yW7i707|>^77^- 
(^^r-9->/^ji^-;v= 3/ 1 - 2/ 1 ) tCTffiMt2, 2 - If* (6-7;u 
*n-3 -bTV V=-to) ^^rv^> (480mg) £#7t 0 

(5) ±Mit^ (480mg) 9 J -to (5ml) fc»JSf U 1 0%/*7 
W&iJ-tf* (2 2 0mg) ff4T, 1 ^l±(7)7K*#ffl^T, 2. 5B#H8M$ 

h^?7>f- (^*+h>/gm^^= 1/2) CT«1L2, 2 -If* (6- 
7;i/^-n- 3 - if 1 ; v-;v) -i-^^y-;i/ (3 5 2 mg) *%tz 0 

(6) ±|Mb^ (350mg) ^7-tf> (5ml) Ki§J#U *M&T\ 5> a 
->Xf£|ji (5ml) fcfln&fco RlE«[«:mffl*C4 5#*#Lfc&, RJfcifcK* 

miE#2 009-3009833 



#11 2003-032123 



m\t&® (17 5mg) £*£ B H B t Lt^, 

1H-NMR (4 0 0MHz, CDC 1 3 , 8 p p m) !5. 07 ( 1 H, s) 
, 6. 9 4 - 6. 9 7 (2 H, m) , 7. 7 0 - 7. 8 3 (2 H, m) , 8 . 2 
2 (2 H, s) . 

[0 18 7] 
2 5 

2, (6 h*v-3 -If 'J Wm. 

###!12 4- (1) "Cfflv^c 5 -yu^E- 2 -y)V^u fcf ij v>£ 5 -7*0^ 

O 

ESI -MS Found: m/ z 2 7 5 [M+H] + 
[0 18 8] 

##^J 2 6 

2- (3, 4-v7itn7x^iV) - 2 - 7i-)^| 

###!)2 4- (2) t ffl >/ > /: 6 - 7 ^ t n - 3 - f'J y - JI/ 'J f A 7 x ^ 
;vv7^y7Arn> Ki:, 6 - y^t rrf- vr^r-'t: K* 3 , 4-v7;v 
^-n^oXT^T-^ K^-etL^tL#x., ^(i##^iJ2 4 - (2) ~~ (6) ^ JWJ^ 

[0 18 9] 

##M 2 7 

2, 2 -If* (4-7^tn7x^) I£i£ 

##$J2 4- (2) xm^^fz 6 -7;i/^-n- 3 - tf V v-;U'J A £ 4 -7 
^t07x^l/7^y7A7n 5 Ft!, 6 - 7JKni3f >7^ft K£ 4 
-7;Vtn^>X7^ft KlC-e-tL-e , tL#x., ffeti##0O2 4 - (2) ~ (6) 

fc h«k Lxmmit^^mzo 

1 H-NMR (300 MHz, CDC 1 3 , £ p p m) 15. 01 (1H, s) 
, 7. 00-7. 05 (4H, m), 7. 26-7. 31 (4H, m). 
[0 19 0] 
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&fg 2 0 0 3 - 0 3 2 1 2 3 ^- v : 74/ 

2 8-32 

t«t^iH(:f£, tii#tw2 4- (2) ~ (6) tmm^Lx^m2 

8-32 <7)-fb^*#^o 
[0191] 

##M 2 8 

2- (6 --7;l/+n- 3 - bf - 2- (4-7)^n7x^jV) ffi?M 
1H-NMR (3 0 0MHz, CDC 1 3, d p p m) 15. 02 (1H, s) 
, 6. 8 5- 7. 0 0 (1 H, m) , 7. 00-7. 10 (2H, m) , 7 . 2 
0-7. 35 (1H, m), 7. 70-7. 85 (1H, m), 8. 18 (1H 
, s ) . 

ESI -MS Found! m/ z 2 5 0 [M + H] + 
[0 19 2] 

2 9 

2- (6 -y)V*u-Z -tf'j -2- (6-h'J7A'tn^f;v-3- 

ESI-MS Foundlm/z 301 [M + H] + 
[0 19 3] 

3 0 

2- (6 -7;i/*n- 3 - \£V i/-)\>) -2-7i-« 

[0 19 4] 
###U3 1 

2- (6-7JVtD-3-f'Jy-JV) -2- (4-MW;W WW. 

[0 19 5] 
##M 3 2 

2- (2 --7;i/*n- 5 - \£V *J—fr) -2- ( 2 h v- 5 - tf V 

) wm. 

ESI-MS Foundlm/z 2 6 3 [M+H] + 
[0 19 6] 
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#11 2003-032123 ^- V 75/ 

###!J3 3 

4- (6 -7)\<*u- 3 - \£V v — )l>) -tf^^vV 

(1) 2-7i^n-5-7*n^lf'Jy> (7. 6 9 g) Oyxf^x-fiV ( 
16 0ml) i#I^-78t;(:^iPL, n-WJf^A (1. 56M-a^ 
^ >v£$u 3 0ml) £ - 7 0 rmT-e^T Lfco 15 frWfr L tert - 7* 

4-t^y-l-^'Jy^)Wf^y^f (8. 7g) ZfiUZ-tZo K 

m (4. 15g) £?#7^ 0 ii^^^^A^n-T h ^7 7^ - 0*+h>/f^i 
f;V=3/l-2/l) HTffM-r^) £ t £ X tert-7^;V 4- (6-"7;V 
*n- 3 -tTV v-;v) -4-EKn^fy-f F7^Kn-l (2H) -If'Jy 

(1. 2 5 g) £t#7^ 0 

(2) JifBlt^ (5. 4 g) U-vVf;V757e'Jy> (13. 4 g) <D 
^od*M (15 0ml) ?f fc7toS}%±|]T\ >r/^W-;^07^F ( 
3. 5 3ml) £JDx., ^iBi L Lfco RfcWLii&HiTM. 

V «JET«WiU »*7A^n-7hy*77 

>f - (A^rt>/iixf^=3/l) KXmmLtert-y?-)^ 4- (6-7 
;i/^-n- 3 -tfV v-;l/) - 3 , 6-vfcKn-l (2H) -f'Jy>*^^ 
vV- h (4. 7 0 g) *%tz 0 

(3) ±|Effc£^ (4. 70g) H F (50ml) i»10 o /o^7v7A 
U-#* (5 0 0mg) #£T\ l^I±^7k^#H^TKTf«M#L^o R(& 
WL*iMML, «ET«»&, »*7A^07Fy*77^ - 
^^-;i/=3/l) KTliMU tert-r-f-;i/ 4- (6-7^n-3-e>J^ 
-;u) -f h7tKD-l (2H) - tfU -7>*;l/^yl/- h (4. 6 0 g) 

(4) _hf^t#t? (4. 6 g) * h 'J ^i^nfj^ (10ml) C^jjfL, IS 
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#11 2003-032123 ^- v : 76/ 

u teTK^m^-hu^AicT^^ mj±TWkMLmmit&<®j (3. o g ) £t# 

fee 

[0 19 7] 

3 4 

^t°n [5 -~7)V*u- 6 -T+JM V^>y*7 7 y- 1 (3H) , 4' -fcf^ 1 ; 

(1) 2, 3-y?Dnii'jy-> (10 7. 3 g ) W\%VC^ v ^ A (2 6 8. 
2 g) ^N-^-f-;i/- 2 -fcfnV yV > (2 7 0ml) CiSU, 150t:iCT 

2 3 0^r H 1«#t^ o asm^£zM-?±£\ -fc^f h«i§u 

-7Hofjy> (7 6. 1 4 g) Zm&mVt%dMt LX'&tZo 
: 9 1 - 9 5 *C ( 1 5 mm H g ) 
( 2 ) V4V-fu\L)VT\y (97ml) (D T H F ( 1 2 0 0ml) - 7 

8ttn-yfil' , Jf')A (2. 66M-A^rt>M> 2 3 9ml) £#D;L*: 

o KBrntm^m^r 3 oftmmwfe, ±Mit&® (7 6. u g ) ©thf ( 

3 0 0ml) M^iTL, lW11#L/: 0 RjDffcfc K7 T >f * SrJnA, ^ 

■Cjftmm. 7K«K*£ifc£fln;ipH2KfS&U ^xfiH:ti{H L/c G ^$S« 

Lfc 0 ^S£^-x^-^*^>^#ISh b b U 3-^no-2-7Wn>fv 

(5 5. 9 g) *#fc 0 
(3) 2, 2, 6, 6-f h7^f;Vtf^'Jy> (8ml) OTHF (100m 
1) itC-7 8t;tn-7*f^ , Jf'>A (l. 5 6M-A*^>ift, 39. 

imi) ^^n^/co mT&m^x3 ofrmmwwi, ±.mit&w (2. 6 8 g ) 

2 . 5NfW*^L^o - 7 8 tJ-?Rj£»ifcfc 1 4 - tf^'J K> 

(3. 6 8ml) OTHF (55ml) M^ITL, 2 0M#L^t, g 



J±5fiE#2 009-3009833 



#11 2 0 0 3 - 0 3 2 1 2 3 ^- V I 77/ 

fiit#iSU;o KiSrS^K 3 NJ^m^iDx. p H 2 tcp^U 3 0 53*W*#& 
, 4 NTK^b^ h 'J ^A^SrJpx-p H 5 CiSL, fifc&J^Wi-Cjftm Lfc 0 

fee ft ^tL/i^^^?S^ v'j ijVfrji^A? h yyyj - (^*y-;v/? 
nn^;i/A=l/50-l/20-l/10) CtilL, 1' -^>v;l^^tf 
n [4-^nn-5-7;Vtn-6-7f^y^>V77>-l (3H) , 4' 
-kf^Uv^] -3-*> (4. 06g) «rf§fc 0 

(4) _tfB>fk^* h;Vi> (6 0ml) KflgflBU - 7 8 <C KTTfCfHbv-l' V 
7*f;l/7^5^^^ (1. 0M-A+t>ti, 12. 6ml) £flP*., 3 0^ 

^>v;v^tfn [4-^nn-5-7;vtn-6-7f'fv^>v'77>-l ( 
3H) , 4' -tf^'jv>] -3-^-;w (2. 3 6g) 

(5) ±|B<k^tl (10. 9 g) (OT-fe h-h'J;V (4 0 0ml) jSfcfc, 6 0 
tth'Jxf^y^v (135ml) S^HMiHfy^f^i-f^M ( 
3 5. 6ml) ^*0x.. 3 OfrmmWLtZo KBfe&MK3Nim.*m 
ipH7 Kp^U #JET««&&, ^fctLfc&fliEfc 5 N&ifcfcflnx. p H 1 KPUI 

Ltz 0 2s$mmm&, nm^^-r-^^xmrnL, nhtttz^m^s^^m^ti- 

= 2/1) KT»«Lfc&, #f>tL7j@#^i-T-;i/-^Jr-9->^ibS|g B B H t^ 
!» -^>y;i/^tfn [4-^nn-5-7;i/tn-6-7f^y^>/77> 
-1 (3H) , 4' -^'Jy>] (6. 6 7g) fc#fc 0 

(6) ±&it&%!>* * 9 S - (15 0ml) £!B»U 2 0 %3fcgMb'*7 
j»fj-tfy (l 3 g) £inx_*:|£, 7kSfc#B£tT\ 1ST- 1 ^B«tfLfc 0 RJfc 
»*-b?>f MSI, i*fc*«EET««iU mmit&ty (4. 3 6 g) 
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#11 2 0 0 3 - 0 3 2 1 2 3 ^- v : 78/ 

fat LXntz 0 

1H-NMR (3 0 0MHz, CD30D, 5ppm) !2. 0 2 - 2. 0 7 ( 
2H, m), 2. 15-2. 26 (2 H, m), 3. 31-3. 46 (4H, m 

), 5. 14 (2H, s), 7. 05 (1H, t, J = 1 . 1Hz), 8. 10 
(1 H, s) . 

[0 19 8] 

###J 3 5 

J*fc?n [6 --7)V*u- 5 V^>V7 7> - 1 (3H) , 4' -fcf^'J 

(1) ##M3 4- (3) -efflv^3-^OD-2-7^tn^v^3f>i^ 
6 no - rj^->^tc#£, ^(i##^i|3 4 - (3) t|slSt:Ltr 
V))y^\£u [6-^no-5-7tM V^>V*77^ - 1 (3H) , 4' - fcf^ 
'J v>] - 3 - *>£t#£o 

( 2 ) ±Mit&® (2. 7 6 g ) Bit* U *7 A (2. 05g) £ DM S O 
(42ml) izmmL. 14 0t:t:tl4TO#L/:o fti^t> Kfcm&MZ 

(^**r>/ffiM^fr= 1/2) 1' -^>v;i/7, 

\du [6-7ii/tn-5-7tMv^>y*77>-l (3H) , 4' 
>] -3-*> (2. 06 g) *ntz 0 

(3) ###03 2 - (4) -Cfflv^cl' -^>y>7en [ 4 _^ n n-5-7 
i^D-6-7f^V^> > /77>-l (3H) , 4' -h°^'Jy>] -3-* 
y*±Mit^\zm^tzm3.^m3 2- (4) ~ (6) ^IWl^^LT^M-fl:^ 

[0 19 9] 

mmmi 

2- (3, 4-y7;^D7x^^) -2- (2 -*3r V- 1 -£°n 

-N- [3- Ut'o [6-7;Hn^y^>v*77>-l (3H) , 4' -If 

^'Jy>] -l-Jfr) ynt?;i/] 
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#11 2 0 0 3 - 0 3 2 1 2 3 ^- v : 79/ 

(1) j* en [6-7^tn^y^>v'77>-l (3H) , 4' -tf^'jv> 
] • (50mg) <7)DMF (1. 5ml) jg&KMK* 'J A (8 5mg 
) > a-Mfc* 'J A (3mg) (3-rn^E7 Q ntf;lx) 7 * ;W S K ( 

5 5m g ) ^im^inx.. 8 ovizx 4mmmwLtzo Kfcmzm&i^mm, 

Welti- V V V J*Tti£k&. WET-eWkffiLfzo #f»^SS4*v;*m5A 
^7^77^- (i^if^) tiSLT2- (3-^tfn [6-7;u^n 
^7^>7'77>-l (3H) , 4' -bf^U 1 -7°nkf;v) -1 

H-^ y>f y K-;i/- l , 3 (2H) -V*y (53mg) *i&m&mi£tLX 

(2) ±3Mk&%l (1. 5 7g) C7)^.^y-;i/ (2ml) v#f£K ^> 1 * 
» (0. 0 3 3 ml) £Jnx.> 4 H$nftl£tS% Lfco &J£i££Mfit T~3^« 

3-^bfn [6-7;l'tn^v^vy77>-l (3H) , 4' -kf^Vv>- 
1-4*] -^n;r/7^ (3 9mg) 4r^^y4^K^ LT#*z 0 

(3) ite^iWDMF (1. 5ml) 2 - (3, 4-y7Wn7x 
- 2 - (2 -**V- 1 - en 'J v-;V) (3 3 mg) , H o B t 1 

ijtfm (3 Omg) „ BMi^mi- ?A (43mg) &£V?EDC 1 (37m 

g) ^joufoinix.. ma-ei 5^w«^Lfeo EtiBrnzfrzunx.. mtt^^izx 

IffiL/co WflWISrl&fU^toK-Ctt^L, teTjc^m^ h 'J 7A«t, MffiT 

-iixf ^= 1 5/8 5) ttiL-c, mmit^ (2 o mg ) ^vi^mfeTO 

1 H-NMR (3 0 0MHz, CDC 1 3, £ p p m) : 1. 55-2. 11 ( 
8H, m) , 2. 2 8 - 2. 5 5 (6 H, m) , 2. 7 2 - 2. 7 8 (1 H, m 
), 2. 85-2. 91 (1H, m) , 3. 02-3. 10 ( 1 H, m) , 3. 
35-3. 51 (2H, m), 3. 73-3. 81 (1H, m), 5. 00 (2 
H, s) , 5. 77 ( 1 H, s), 6. 88-7. 00 (2 H, m) , 7. 11 
-7. 33 (4 H, m) , 7. 86 (1 H, brs). 



tBsiE# 2009-3009833 



mm 2003-032123 



^-v: 80/ 



ESI -MS Found: m/ z 5 0 2 [M + H] + 
[0 2 0 0] 

nmm 2-8 

ii^ 1 - (1) X~m^tzx\zu [6 -y;i/*n^ >- 1 (3H 

) , 4' -^'Jy>] (3) tfflv>f:2- (3, 4-v 

7J^o7x^^) -2- (2 y- 1 - tfn V v-;w) f|^&, *fi?fi 

[0201] 

mmm2 

2, 2-fcf* (4-^on7x-Jl/) — N — [3- (2, [ 
lH-^vrz-l, 4' -^'Jy>] -l--f;V) 7*d^] T-fehT^K 

1 H-NMR (300MHz, CDC 1 3, ^ppm) II. 51-1. 59 ( 
2H, m) , 1. 6 6 - 1. 8 3 (4 H, m) , 1. 91 (2H, t, J=7. 
3 H z) , 2. 07-2. 16 (2 H, m) , 2. 45 (2H, t , J = 6. 2 
Hz ) , 2. 7 9 - 2. 9 3 (4 H, m) , 3. 3 9 - 3. 4 4 (2 H, m) 

, 4. 76 (1 H, s), 7. 12-7. 39 (13H, m) . 
ESI-MS Foundlm/z 5 0 7 [M+H] + 
[0 2 0 2] 

2 - (3, 4->'7^tn7i-^) -2- ( 2 - - 1 - bf n 'J v^;w) 
-N- [3- UtfD [>fV^>'/77>-l (3H) , 4' -kf^Vvy] - 

1H-NMR (300 MHz, CDC 1 3 , £ p p m) : 1. 65-2. 17 ( 
10H, m), 2. 40-2. 60 (6H, m), 2. 98-3. 08 ( 1 H, 
m) , 3. 3 8 - 3. 5 0 (2 H, m) , 3. 71-3. 80 (2H, m) , 5 
. 05 (1H, s), 5. 76 (1 H, s), 7. 13-7. 31 (7H, m) 
, 7. 9 2 (1 H, s) . 

ESI-MS Found: ra/z 4 8 4 [M + H] + 
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&m 2 0 0 3 - 0 3 2 1 2 3 ^- v : 81/ 

[0 2 0 3] 

2- (4-^no7x-^) -2- (2 - t^V- 1 — tf n 'J yr. ;v) — N — [ 

3- Utfn [^V^/v'77>-l (3H) , 4' -^'Jy>] - I - ^ )V 
) -7 u 7-fef7^ F 

ESI-MS Found: m/ z 4 8 2 [M + H] + 
[0 2 0 4] 

2- (3, 4-y'7;Hn7x-;v) -2- (2 -t^v- 1 - tf n 

-N- [3- (*fcfn [/fv^>V77>-l (3H) , 4' -tf^'jv>] - 

1- ^;l/) T'n^] T-fehTSK 

E S I -MS Found : m/ z 4 7 4 [M + H] + 
[0 2 0 5] 

2- (3, 4-y7^tn7x-;l/) -2- (2 -**V- 1 - tfn V >^;l0 
-N- [3- Utfn [5-7;^n^y^>V77>-l (3H) , 4' - tf 
^W>] -l-f^) 7"n^] T-thT^F 

ESI-MS Foundlm/z 5 0 2 [M+H] + 
[0 2 0 6] 

2- (3, 4->'7Wn7x-;v) -2- (2 V- 1 - \£u i; v*-^) 
-N- [3- (4- (6-7^n-3-f'Jy-;V) fcf^';^>) - I - j )V 
) -?u\Zil>] r-fe h7^ K 

ESI-MS Found! m/ z 4 7 5 [M+H] + 
[0 2 0 7] 

H»J8 

2- (3, 4-^7^07x^-2- (2 -t^V- 1 - tf^U *J—)V) 
-N- [3- Utfn [^7^>7-777-l (3H) , 4' -tf^'Jyy] - 
l-4)\<) 7*nfcf;v] T-fehTSK 



miiE#2 009-3009833 



#fl 2 0 0 3 - 0 3 2 1 2 3 ^- v : 82/ 

1H-NMR (300MHz, CDC 1 3 , Sppm) : 1. 42-3. 10 ( 
15H, m) , 3. 10-3, 76 (2H, m) , 5. 06 (2H, s) , 7. 
00-7. 50 (1 OH, m), 7. 63-7. 78 (1H, m), 8. 4 2- 
8 . 7 4 (2 H, m) . 

ESI-MS Found:m/z 5 0 6 [M+H] + 
[0 2 0 8] 

2- (3, 4-/7Hn7x-^) -N-^f-;V-2- (2-^^rV-l-bf 
D'Jy-;H -N- [3- (*tfn [^y^>/77>-l (3H) , 4' -fcf 
— 1 — T ^) -7°nkf;l/] T-thT^K 

(1) tert-^f-^ N- (3-t Kn + y^ntf^) - 
h (12. 0 g) h 'JxfiVT^ > (11. 5ml) <7)gfcM.x^;U (3 0 0 
ml) i#$i:7Xi^T> ^ >7 Jl/*-^^ o 'J K (5. 4ml) ZlJUHtZo 2 mm 

U 3 - [ (tert-y h *->#/l/aK— >U) T^7] "7°n tf;i/ ^> 

(14. 8g) »»IHW:„ 

(2) _tfElfc^% (5. OOg) ODMF (5 0ml) mftLKXVu [^V^> 
'/7 5>-l (3H), 4' -*Bfctt (4. 22g) , Ri*'J 
7A (12. 9 2 g) X^a^-fb*'; (3 1 Omg) SrJO&fcbJlx., 8 OtC 

TxmmLfZo If^ti^lS^y 'J 7 A ^ n v f 7 ^ - (^^y- 

fr/Wftkx.*fr= 1/9) •efflML-Ctert- , 7*^-;i/ N-^/U- N-[3- 
^eo [^V^>77 7>-1 (3H) , 4' -t^'Jy>] -l->f/l0 y 
ne;u] #;w^-h (4. 7 1 g) ^IfMWtLW; 0 

(3) ±Ifi4fc^ (4. 5 8g) (Dmm^^ (4 0ml) Mi:4N~W 
HiBfci^i&ift (3 0ml) ^Jnx., MSTrl 8B#M«#t7to *rffiLfcH#* 

x-f^WLN->f;v-3- Uifn [^v^>y*77>-i ( 



ttiiiE#2 009-3009833 



#11 2 0 0 3 - 0 3 2 1 2 3 ^- v I 83/ 

3H) , 4' -bf^?';y>] -l-yn/r/rr/- 2^m^ (3 

. 2 2 g) L"C#7 , io 

(4) HJfeMl- (3) Trffl^/c3 -*£°n [ 6 - 7 n ^ y ^> /7 9 > - 
1 (3H) , 4' -^'Jy>-1-^^] -7°n;OT ^ > £_h|E^%^# 

HifeWl- (3) fcra«HfC^H^!ft«:#^o 
1 H-NMR (300MHz, CDC 1 3 , £ p p m) II. 70-2. 10 ( 
8H, m) , 2. 2 5 - 2. 4 6 (6 H, m) , 2. 6 5 - 2. 9 0 (3H, m 
), 2. 91 (3 Hx 1/2, s), 2. 99 (3 H x 1/2, s), 3. 20 
-3. 55 (2H, m) , 3. 8 6 - 3. 9 2 (6 H, m) , 5. 05 (2Hx 
1/2, s) , 5. 06 (2Hxl/2, s), 6. 11 (lHxl/2, s) 
, 6. 25 (1 Hx 1/2, s), 7. 02-7. 27 (7H, m). 
ESI -MS Found! m/z 4 9 8 [M + H] + 

[0 2 0 9] 

mmm 10-29 

^1M9- (4) X*m^tz2- (3, 4->*7Wn7x^) -2- (2- 

»J9- (4) fe Rflii: 10-29 Oft^di tHfc 8 

[0 2 10] 

%mm i o 

2- (3, 4-^7W07x-;v) -N->^;l/-2- (2-t^rV-l, 3 
-t^V7>-3-^f;v) -N- [3- Uifn [^y^>y*77>-l (3 
H) , 4' -tf^'jyv] -\-4)\<) -fuidfr] T-fehT^K 
1H-NMR (300MHz, CDC 1 3 , S p p m) : 1. 74-2. 31 ( 
6H, m), 2. 25-2. 50 (4H, m), 2. 62-3. 19 (3H, m 
) , 3. 3 0 - 3. 5 5 (2 H, m) , 4. 18-4. 40 (3H, m) , 5. 
05 (1H, s) , 5. 06 (1H, s) , 5. 86 (lHxl/2, s) , 6 
. 03 ( 1 H x 1/2, s), 7. 13-7. 31 (7H, m). 
ESI -MS Found! m/z 5 0 0 [M + H] + 
[0211] 
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Wm 2 0 0 3 - 0 3 2 1 2 3 ^- v : 84/ 

mmm 1 1 

2- (4-^nD7x^;v) - 2 - v * > + ;v- N - ^ + ;i/- N - [3- ( 
*fc?n [>fy^V777>-l (3H) , 4' -k?^'Jv>] - I - 4 )V) l°u 
bf;u] T-b h T * K 

1H-NMR (3 0 0MHz, CDC 1 3, 8 p p m) :0. 8 9 - 2. 2 3 ( 
16H, m) , 2. 3 0 - 3. 0 0 (7 H, m) , 3. 0 8 - 3. 5 0 (4 H, 
m) , 4. 7 3 - 5. 6 0 (2 H, m) , 6. 8 2 - 7. 4 5 (8 H, m) . 
ESI -MS Found: m/ z 4 8 1 [M + H] + 
[0 2 12] 

%mm 1 2 

2- (4-7DD7x^) -N-^+^-2- (1 H-fc?n-/u- 1 --f 
-N- [3- Ut'n [>fy^^/75'/-l (3H) , 4' - 

1- ^;l/) ~fuM)\,} T-bhT^K 

1H-NMR (300 MHz, CDC 1 3 , Sppm) : 1 . 50-2. 10 ( 
6H, m), 2. 25-2. 51 (4H, m), 2. 68-3. 05 (2H, m 
), 2. 96 (3Hxl/2, s), 3. 01 (3Hxl/2, s), 3. 30 
-3. 40 (1H, m) , 3. 4 5 -3. 5 5 ( 1 H, m) , 5. 07 (2H, 
s), 6. 01 (1 Hx 1/2, s) , 6. 18-6. 25 (2H, m), 6. 
39 (1 Hx 1/2, s) , 6. 67-6. 76 (2H, m), 7. 05-7. 
3 9 (8 H, m) . 

ESI -MS Found! m/ z 4 7 8 [M+H] + 

[0 2 13] 
%Mm 1 3 

2- (4-7nD7x^^) -2-y^n^>fjk-2-l:FD^y-N->f 
/1/-N- [3- (*tfn [>f'W/77>-l (3H) , 4' -^'Jy>] 
-1-<;W) 7"oif^ T-fehTSK 

1 H-NMR (300 MHz, CDC 1 3 , Jppm) : 1. 00-4. 13 ( 
27H, m) , 5. 06 (2H, s) , 6. 9 8 - 7. 7 2 (8 H, m) . 
ESI -MS Found: m/ z 4 9 7 [M+H] + 
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#11 2 0 0 3 - 0 3 2 1 2 3 ^- v I 85/ 

[0 2 14] 

mmm 1 4 

2- (4-?nD7x^^) -N-^;u-2 - (1 H-t°7 V— )V— \ —4 )V 
) -N- [3- Utfn Uv^>7 , 77^-1 (3H) , 4' -tf^Jv^] 

1 H-NMR (300 MHz, CDC13,Sppm) : 1 . 59-2. 10 ( 
6H, m), 2. 28-2. 51 (4H, m) , 2. 69-2. 95 (2H, m 
), 2. 98 (3Hxl/2, s) , 3. 02 (3Hxl/2, s), 3. 20 
-3. 65 (2H, m), 5. 07 (2H, s), 6. 25-6. 30 (1H, 
s) , 6. 48 (lHxl/2, s) , 6. 84 (lHxl/2, s), 7. 0 
9-7. 45 <9H, m) , 7. 51-7. 58 (1H, m) . 
ESI-MS Found: m/ z 4 7 9 [M+H] + 
[0 2 15] 

mmm 1 5 

2- (4-7D07x-^) -2-t Kn^y-2-^fV7 p Df;l/-N-^f;v 
— N — [3- (*fcTn [/fy^>'/7?>-l (3H) , 4' -fcf^Uv^] - 
1 - >f ;v) 7°ne;v] 7-fc h 7 3 K 

1H-NMR (3 0 0MHz, CDC 1 3 , 5 p p m) :0. 5 5 - 3. 0 2 ( 
25H, m) , 5. 08 (2H, s) , 7. 10-7. 58 (8H, m) . 
ESI-MS Found: m/ z 4 7 1 [M+H] + 
[0 2 16] 

%wm 1 6 

2- (4-^nn7x^;l/) -2-t Ko^fy-N-^f ^-2 - ( 3 — If V ^ 
;V) -N- [3- Ulfn [^7^>V77>-1 (3H) , 4' -e^VW 
] -1-4 )V) ^nif/u] T-thT^V 

1 H-NMR (300MHz, CDC 1 3 , Jppm) : 1. 42-3. 10 ( 
15H, m) , 3. 10-3. 76 (2H, m) , 5. 06 (2H, s) , 7. 
00-7. 50 (10H, m), 7. 63-7. 78 (1H, m), 8. 4 2- 
8. 7 4 (2 H, m) . 



tblE# 2009-3009833 



#SI 2 0 0 3 - 0 3 2 1 2 3 ^- v : 86/ 

[0 2 1 7] 

^JfeW 1 7 

2- (3, 4-y7;i/tn7x^jV) -N-^;l/-2- (2-^^rV-l-tf 
^'Jy^il') -N- [3- (*kfn [^y^>y"77>-l (3H) , 4' -M 
^ >; v -1-4 7*n t: T-b h T ^ K 

1H-NMR (300MHz, CDC 1 3, S p p m) II. 43-3. 65 ( 
20H, m) , 5. 06 (1H, s), 5. 07 (1H, s) , 6. 87 (1H 
xl/2, s) , 7. 10-7. 40 (6H, m), 7. 44 (1 Hx 1/2, 
s) , 7. 67 (1H, d, J=20Hz), 7. 80 (1H, d, J = l. 7 
Hz). 

E S I -MS Found : m/ z 4 8 2 [M + H] + 
[0 2 18] 

mmm 1 8 

2- (3, 4-y7Wo7x-;v) -N-^f-;i/-2- (1H-1, 2, 3- 
b 'j rv*-;i/- 1 -4;v) -N- [3- (xtfn [>fv^v/7 7V-l (3H 
) , 4' -tf^Vv^] -l-Jfr) yne;i/] 7-bh75K 
1H-NMR (300MHz, CDC 1 3 , £ p p m) : 1. 43-3. 65 ( 
20H, m), 5. 06 (1H, s), 5. 070 (1 H, s), 6. 87 (1 
Hxl/2, s) , 7. 10-7. 40 (6H, m) , 7. 44 (lHxl/2 
, s) , 7. 67 (1H, d, J=20Hz), 7. 80 (1H, d, J = l. 
7 H z) . 

ESI -MS Found : m/ z 4 8 2 [M+H] + 
[0 2 19] 

nmw 1 9 

2- (3, 4-v7;l'tn7x-;V) -N-^f;v-2-7x-;v-N- [3- 
(*tfn [>fv^v/75v-l (3H) , 4' -i->f;i/) y 

n T-fc h T ^ K 

1H-NMR (300MHz, CDC 1 3 , £ p p m) II. 67-2. 01 ( 
6H, m) , 2. 3 2 - 2. 4 4 (4 H, m) , 2. 7 3 - 2. 8 5 (2 H, m 
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mm. 2 0 0 3 - 0 3 2 1 2 3 ^- v : 87/ 

) , 2. 99 (lHxl/2, s) , 3. 00 (lHxl/2, s) , 3. 29 
-3. 57 (2 H, m) , 5. 07 (2H, s) , 5. 14 (lHxl/2, s 
), 5. 35 (1 Hx 1/2, s) , 6. 92-6. 96 ( 1 H, m) , 7. 0 
3-7. 14 (3 H, m) , 7. 15-7. 37 (8 H, m) . 
ESI-MS Found:m/z 491 [M + H] + 
[0 2 2 0] 

mmm 2 0 

2- (3, 4-/7Wn7x^) (1H-1, 2, 4- 

h'J77-;V-l-^^) -N- [3- (Xt'n [>fv^>V79>-l (3H 
) , 4 ' - if'**; v>] - 1 ->f ;v) -7°n T-fe h T 3 K 
1H-NMR (300 MHz, CDC 1 3 , Sppm) : 1. 55-3. 66 ( 
18H, m), 5. 07 (1H, s), 5. 08 (1H, s) , 6. 45 (1H 
x 1/2, s), 7. 05 (1 Hx 1/2, s) , 7. 10-7. 42 (6H, 
m), 7. 90 (1/2H, s), 7. 94 (1/2H, s), 8. 20 (1H 
, s ) . 

ESI-MS Found! m/ z 4 8 2 [M + H] + 

[0 2 2 1 ] 
»J2 1 

2- (4-^DD7x-;V) -2—>^D^>f^-2-^f/l'-N-^fA'- 
N- [3- (*tfn [^fv^>V*7 7>-l (3H) , 4' -t£^>Jv>] -1 

ESI-MS Found: m/ z 4 9 5 [M + H] + 
[0 2 2 2] 

nnm 2 2 

2- (4-^DD7i^) — N — ^ -f-JV— 2 - (2 -^"^V- 1 - tf n 1; v- 
;u) -N- [3- (*tfn Uv^>y*77>-1 (3H) , 4' -tf^Uv^ 
] -1--01/) 7*n^] T-thT^K 
E S I -MS Found : m/ z 4 9 6 [M+H] + 
[0 2 2 3] 



mtE#2 009-3009833 



#11 2 0 0 3 - 0 3 2 1 2 3 ^- v : 88/ 

nmm 2 3 

2- (4-7Wn7i^) -N-^f-;l/-2- (2-t^v-l-lfn'Jy 
-N- [3- (xen [^V^>v*77>-1 (3H) , 4' -fcf^'jy 

ESI-MS Found! m/ z 4 8 0 [M+H] + 
[0 2 2 4] 

H»ll 2 4 

2- (4-?oo7x^) -2- (lH-^^V-il'-l-^^) -N-^ 
^;i/-N- [3- (*fc?n [^7^>-/7 7>-l (3H) , 4' -kf^'Jv> 

E S I -MS Found : m/ z 4 7 9 [M+H] + 
[0 2 2 5] 

^IWO 2 5 

2- (3, 4-y'7Wn7x^) -N-^^-;V-2- (2-^fJV-lH- 
5 1 ->f;i/) — N — [3- (*fcfn [^fv^>y*77>-l (3H 

) , 4' -tr^Uv>] -l->f;v) yntf;i/] T-fehT^K 
ESI-MS Found:m/z 4 9 5 [M+H] + 

[0 2 2 6] 
H W!l 2 6 

2- (3, 4-y'7WD7x-;V) ■f-A'- 2 - (4-7f;i/-lH- 

4 5 l ->f ;u) -N- [3- Ufcfn [>fy^>v*7 7V-l (3H 

) , 4' -l:^'Jv>] -fu\d)V\ T-bhT^K 

ESI-MS Foundlm/z 4 9 5 [M+H] + 

[0 2 2 7] 
£*fcW 2 7 

2- (3, 4-y7Wn7x-^) -2- (4- 9 y7s)V* — )\,) -2- 
t + V-l-^7v^;v) -N-pt^^-N- [3- (*bfn [>fy/<vy*7 

(3H) , 4' -e^'jv>] -l-J )V) 7"Db'jV] T-bhT^K 
E S I -MS Found : m/ z 591 [M+H] + 
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#11 2 0 0 3 - 0 3 2 1 2 3 ^- V : 89/ 

[0 2 2 8] 

mmm 2 8 

2- (3, 4->'7;^n7x-;i') -N-^f-;U-2- (2H-1, 2, 3, 
4 -x h 7 7-;v - 2 ->f -N- [3- (*tfn [/fv^V775V-l ( 
3H) , 4' -bf^Vv^] -l->f/U) -fu\L)V] T-bbT^K 
1H-NMR (300 MHz, CDC 1 3 , Sppm) : 1. 8-3. 2 (13 
H, m), 2. 97 (3Hxl/2, s), 3. 00 (3Hxl/2, s) , 3 
. 4-3. 7 (2H, m) , 5. 05 (1H, s) , 5. 07 (1H, s) , 6 
. 85 (lHxl/2, m) , 7. 04-7. 13 ( 1 H, m) , 7. 18-7 
. 35 (5H, m) , 7. 41-7. 51 (1H, m) , 7. 74 (lHxl/ 

2, s) , 8. 50 (1 Hx 1/2, s), 8. 52 (1 Hx 1/2, s). 
ESI -MS Found! m/ z 4 8 3 [M + H] + 

[0 2 2 9] 

mmm 2 9 

2- (3, 4-y7W07x-^) -N-^f-A'- 2 - (2 
H) H°';v-^) -N- [3- (*k?n [>fy^>779>-l (3H) , 4' 
-tf^'JvV] -l-^;l/) 7"o^] 7-t K 

1H-NMR (300 MHz, CDC 1 3 , Spprn) : 1. 7-2. 1 (6H 
, m) , 2. 3 8 - 2. 5 0 (4 H, m) , 2. 7 0 - 3. 0 2 (2 H, m) , 

3. 05 (3Hxl/2, s) , 3. 08 (3Hxl/2, s), 3. 40-3 
. 45 (1H, m) , 3. 5 2 - 3. 5 3 (1 H, m) , 5. 04 (1H, s) 

, 5. 05 (1H, s), 6. 09-6. 13 ( 1 H, m) , 6. 53-6. 5 
7 (1H, m), 7. 09-7. 34 (10H, m) 
ESI -MS Found: m/ z 5 0 8 [M + H] + 

[0 2 3 0] 
MMM 3 0-42 

mMM9- (2) -efflufc^fcfn [6 -7)V*us{ y^y/79>- 1 (3H 
) , 4' -t?^';v>] • IiS^^flOMiC^lL>t^illH:fi, ffitiH 
WO 9 fcH#KLTHJfc0l3 0-4 2^|j^#^ 0 
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#H 2 0 0 3 - 0 3 2 1 2 3 ^- V : 90/ 

[0 2 3 1 ] 

mmm 3 0 

2- (3, 4-y7^*n7x-;i/) -N-^f-Jl/- 2 - (2-*3fV-l-tf 
n'Jy-;i/) — N— [3- (xtfn [7-7^tn>f y^>V77>- 1 (3H 
) , 4' -tf^'Jv>] -l--f;l/) ~7u\£)V] T-bhT^K 
1H-NMR (400 MHz, CDC 1 3 , £ p p m) : 1. 56-2. 49 ( 
14H, m) , 2. 66-3. 08 (3H, m) , 2. 90 (3Hxl/2, s 
) , 2. 98 (3Hxl/2, s) , 3. 40-3. 51 (2H, m), 3. 8 
4-3. 91 (1 H, m) , 5. 07 (2 H, s) , 6. 11 (1 Hx 1/2, 
s), 6. 24 (1 Hx 1/2, s), 6. 88-6. 98 (2H, m), 7. 

0 4 - 7. 2 6 (4 H, m) . 

E S I -MS Found I m/z 516 [M+H] + 

[0 2 3 2] 
nMM3 1 

2- (3, 4-y'7^tn7x-^) -N-^^-2- (2 -**y- 1 - tf 
n'Jy-JV) -N- [3- (4- (4-7^tn7x-;l/) ^'Jy>-1-^ 

1 H-NMR (3 0 OMH z, CDC 1 3 , <? p p m) : 1 . 60-3. 60 ( 
23H, m), 3. 38-3. 95 (1H, m), 6. 12 (1 Hx 1/2, s 
), 6. 23 (1 Hx 1/2 , s), 6. 94-7. 26 (7H, m). 
ESI -MS Found! m/ z 4 8 8 [M+H] + 

[0 2 3 3] 

mum 3 2 

2- (3, 4-y7Wn7x-^) - N - ^ 2 - ( 2 - * * V - 1 - 

n>jv-;i/) -N- [3- (*tfn [ 6 -7^*n>f V^>V7 7 >- 1 (3H 
) , 4' -t'^'Jy>] -1--OI/) ^Dtf;i/] T-bhT^K 
1 H-NMR (3 0 OMH z, CDC 1 3 , S p p m) : 1. 55-2. 15 ( 
8H, m) , 2. 2 0 -2. 6 0 (6 H, m) , 2. 6 0 - 3. 0 5 (6 H, m 
), 3. 15-3. 60 (2 H, m), 3. 80-4. 00 (1H, m) , 4. 
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#Jgf 2 0 0 3 - 0 3 2 1 2 3 ^- v : 91/ 

95-5. 05 (2 H, m), 6. 05-6. 20 ( 1 H, m), 6. 75-7 
. 2 5 (6 H, m) . 

E S I -MS Found : m/ z 516 [M+H] + 
[0 2 3 4] 

mmm 3 3 

2- (3, 4-y7^tn7x-^) -N-^;i/-2- (2 -**V- 1 -If 
n'Jyx;i/) — N — [3- (*lfn [5-7i^n^y^>v'77>-l (3H 
) , 4 ' - bf^ U v y] -1-4 J^) 7"ntf;v] T -b h T ^ K 
1H-NMR (300MHz, CDC 1 3 , d p p m) : 1. 55-2. 15 ( 
8H, m) , 2. 2 0- 2. 5 5 (6 H, m) , 2. 6 0 - 3. 0 5 (6 H, m 
) , 3. 15-4. 00 (3H, m) , 4. 9 5- 5. 0 5 (2H, m) , 6. 
00-6. 20 (1H, m) , 6. 85-7. 25 (6 H, m). 
ESI -MS Found: m/ z 5 1 6 [M+H] + 
[0 2 3 5] 

nmm 3 4 

2- (3, 4->*7W07i-;V) -N-^;V-2- (2-t^rV-l-tf 
n'Jv^;V) -N- [3- (xen [4 - 7;v^n^f y^>V77> - 1 (3H 
) , 4' -^'Jy>] -1-4 )V) 7'ne;i/] T-bhT^K 
1 H-NMR (400MHz, CDC 1 3 , Sppm) II. 63-2. 07 ( 
8H, m) , 2. 31-2. 48 (6H, m) , 2. 6 0 - 2. 9 9 (3 H, m 
), 2. 88 (3 Hx 1/2, s) , 2. 90 (3 Hx 1/2, s) , 3. 21 
-3. 52 (2H, m), 3. 86-3. 91 ( 1 H, m) , 5. 10 (1H, 
s) , 5. 11 (1H, s) , 6. 11 (lHxl/2, s) , 6. 25 (1H 
x 1/2, s), 6. 90-6. 95 (2H, m), 7. 04-7. 08 (1H 
, m) , 7 . 1 4 - 7. 2 6 (3 H, m) . 
E S I -MS Found : m/ z 516 [M+H] + 
[0 2 3 6] 

mmm 3 5 

2- (4-7)^n7x-^) -N-^ +;V- 2 - (2 + 1 -fcfni; v 
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#Jgg 2 0 0 3 - 0 3 2 1 2 3 ^- V \ 92/ 

~)l<) -N- [3- U^'n [6-7fVy^>v*77>-l (3H) , 4' - 
e^'Jy>] — 1 — f >»V) -?u\£)V] T-fchT^K 

1H-NMR (300 MHz, CDC 1 3, £ p p m) : 1 . 64-3. 55 ( 
2 2H, m), 3. 85-3. 94 ( 1 H, m) , 5. 04 (1H xl/2, 
s) , 5. 0 5 (1 H xl/2, s) , 6. 12 (lHxl/2 , s) , 6 
. 27 (lHxl/2, s), 7. 03-7. 07 (1 H, m) , 7. 13-7 
. 23 (3H, m) , 8. 43 (1H, s) , 8. 50 (1H, d, J=5. 0 
Hz). 

ESI-MS Found:m/z 4 9 9 [M + H] + 
[0 2 3 7] 

mmm 3 6 

2- (3, 4-y'7^tn7i-;i') -N-^;i/-2- (2-^^rV-l-bT 
nUv-;v) -N- [3- Utfo [5-7;^n-6-7tVv^>V'77> 
-1 (3H) , 4' -t^'J^y] -l->f>U) 7°ntf;v] T-fehTSK 
1 H-NMR (300 MHz, CDC 1 3 , £ p p m) II. 62-3. 53 ( 
22H, m), 3. 84-4. 00 (1H, m), 5. 01 (lHxl/2, s 
), 5. 02 (lHxl/2, s) , 6. 11 (lHxl/2, s), 6. 27 
(lHxl/2, s) , 6. 75 (1H, d, J = l. 8Hz), 7. 03-7 
. 06 (1H, m) , 7. 12-7. 22 (2H, m) , 7. 96 (1H, d, 
J = 2 . 9 H z) . 

ESI-MS Found: m/ z 5 17 [M + H] + 
[0 2 3 8] 

mmm 3 7 

2- (3, 4-y'7;l/tn7i-^) -N-^^^-2- ( 2 - V - 1 - fcf 
n'Jy-^) — N — [3- (2, 3-vfcKn*fc?n [lH-^f >r f >' — 1 , 4 
' -e^'Jy>] -l->f/U) yntf;i/] y-trhr^ K 
ESI-MS Foundlm/z 4 9 6 [M + H] + 

[0 2 3 9] 
HJfeffil 3 8 
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mm 2 0 0 3 - 0 3 2 1 2 3 ^- v I 93/ 

2- (3, 4-y7WD7i-;V) — N — ^ •f - ^ — 2 - (2 -**V- 1 - tf 
o'jy-^) -N- [3- (*tfn [6-7J^n-5-7tMy^>v*77> 
-1 (3H) , 4' -tf^»;v>] -l-Jfr) y°u\£fr] T-fehT^K 
E S I -MS Found I m/ z 517 [M + H] + 
[0 2 4 0] 

mmm 3 9 

2- (3, 4-/7Wn7x^) -N-^;i/-2- (2 V- 1 -If 
n'Jy-^) -N- [3- (4- (3-7Wo7x-;v) tf^'jv>-l--f 

"7°n t?;i/] T-b h T ^ K 
ESI -MS Found: m/z 4 8 8 [M+H] + 

[0 2 4 1 ] 
^J&Ffl 4 0 

2- (3, 4-y7^tn7x-;l/) -N-^-+;v-2- (2 -**V- 1 -If 
n'Jy-;V) -N- [3- (4- (2-7)Vtn7x-^) tf^ V v > - 1 - 

E S I -MS Found: m/ z 4 8 8 [M+H] + 

[0 2 4 2] 
HiftflU 1 

2- (3, 4-y7^tn7x-;i/) -N-^^- 2 - + 
n'jy;^) -N- [3- (4- (6-7;^D-3-f'Jy-^) t^'JyV 
-1-^T;V) yntf;v] 7-b b75 K 
ESI -MS Found: m/z 4 8 9 [M+H] + 

[0 2 4 3] 
HifeW4 2 

2- (3, 4-y'7ftn7x^) -N-^-+;l/-2- ( 2 V- 1 - If 
n<jv-;i/) -N- [3- (4-7x-^t!^'jy , /-l->fA') :/nfcf;i/] r 
•bh75 K 

ESI-MS Found:m/z 4 7 0 [M+H] + 
[0 2 4 4] 
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^-v: 94/ 



mmm 43-45 

»J9- (2) tfflv>/:^fn V*7 7 1 (3H) , 4' -fc? 

^';v>] • mm&zm^it&^iznfcir&m®-^, mmm9- (4) -cjbv> 

tz2- (3, 4-/7;vtn7x-jv) -2- (2 -t^fV- 1 - tfn 

) It^£2- (3, 4-77;^n7x-^) -2- (2->f;l'-lH-^ 

3-4 b<Dit^m*ntzo 

[0 2 4 5] 

HJfeW 4 3 

2- (3, 4->*7Wn7x^) — N — J^H* — 2 - (2-^f/V-lH- 
< 1 ->f -N- [3- (^fcfo [6-7^tn^v^>v*77 

>-l (3H) , 4' -fcf^';v>] -1-4 )V) yu\d)V] T-fehTSK 
1H-NMR (300MHz, CDC 1 3 , Sppm) : 1. 67-2. 03 ( 
6H, m) , 2. 2 9 - 2. 5 2 (7 H, m) , 2. 67-3. 13 (5H, m 
) , 3. 20-3. 62 (2 H, m) , 5. 02 (2H, s), 6. 01 (1H 
x 1/2, s), 6. 20 (1 Hx 1/2, s), 6. 70-7. 3 5 (8 H, 
m) . 

E S I -MS Found : m/ z 5 1 3 [M+H] + 
[0 2 4 6] 

mmm a \ 

2- (3, 4->'7Wn7i-;v) -N-^;v-2- (2->f;p-lH- 
-f ^ 1 -N- [3- (^bfn [5-7;i/tn^y^>y*77 

>-l (3H) , 4' -t^'jv>] -l--f;V) 7°nii 0 ;i/] 7-bh75K 
E S I -MS Found : m/ z 513 [M+H] + 

[0 2 4 7] 
$mM4 5 

2- (3, 4-y7Wn7x-;P) -N-^+;i/-2- 
^5^7-^-1-^^) -N- [3- (*£°n [5-7^tn-6-7f^fV 
^>7'7 7>-l (3H) , 4' -fcf^'Jv>] -l->f/l/) 7ot';v] T-fc h 
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#SI 2 0 0 3 - 0 3 2 1 2 3 ^- v : 95/ 

T ^ K 

E S I -MS Found: m/ z 514 [M+H] + 
[0 2 4 8] 

HS&FU 4 6-54 

mtkm9- (2) -C'ffiv^:7 1in Uv^/v*77>-l (3H) , 4' -fef 
^'Jy>] ■ S^I^:^ t'n [ 5 - 7 ;V t n - 6 - 7 > V7 7 > - 1 ( 
3H) , 4' -e^yy>] fc, Hifcfll9- (4) tfflv^:2- (3, 4-v7 
frjruy ^ — )i>) -2- ( 2 - V - 1 - fcf n >j WW.^P^(^>it^^} 

[0 2 4 9] 

H»J 4 6 

2- (3, 4 -v-7;i/^-n-7^^;v) -2, 2 - ^-;i/-N-^ ^;v-N- [ 

3- Ulin [5 --7;l/^-n- 6 -7f^fV^^/7 7 >- 1 (3H) , 4' - 
^'Jy>] -1-4 )V) -fuMfr] r -tr h T ^ K 

ESI-MS Foundlm/z 4 6 2 [M+H] + 
[0 2 5 0] 

mmm a i 

2- (3, 4-/7;^n7x^^) -N-^f-;V-2- (1H-1, 2, 4- 
h'J77-fl/-l->f^) -N- [3- Ufn [5 -7;i/*n- 6 -7*f>f V 
^^775>-l (3H) , 4' -bf^i;y>] — 1 — f ^) 7*ne;i/] 7-fef 
75K 

E S I -MS Found : m/ z 5 0 1 [M+H] + 
[0 2 5 1] 

gSJfcfll 4 8 

2, 2-fcf* (6-7;^n-3-t:'jy-;i/) -N-^ +;W-N- [3- U 
en [5 6 -T*f4 V^>V7 7> - 1 (3H) , 4' -t'^'Jy 
>] — 1 — T ^) 7nfc?/l/| 7-t F7^ K 

1 H-NMR (400 MHz, CDC 1 3 , <5 p p m) II. 76-1. 85 ( 
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#11 2 0 0 3 - 0 3 2 1 2 3 ^- i? : 96/ 

4 H, m) , 1. 93-1. 98 (2 H, m) , 2. 38-2. 42 (4 H, m 
) , 2. 7-2. 9 (2H, m) , 3. 02 (3Hx2/5, s) , 3. 07 ( 
3Hx3/5, s) , 3. 39-3. 51 (2H, m) , 5. 03 (2H, s) 
, 5. 22 (1Hx3/5, s) , 5. 40 (1Hx2/5, s), 6. 77 ( 

1 H, s) , 6. 94 (2H, dd, J=8. 4Hz, 2. 9Hz), 7. 7. 
-7. 81 (2 H, m) , 7. 97 (1H, s), 8. 11 (2 H, s). 

E S I -MS Found : m/ z 512 [M + H] + 

[0 2 5 2] 
H»J 4 9 

N-^^-2, 2 -if* (6 h+y - 3 -If'; v-;iO -N- [3- 
tin [5-7JVtn-6-7f^V^>V77>-l (3H) , 4' -tf^Uv 
>] -l--f;i/) 7°ntf;i/] 7-bhTSK 

1H-NMR (400 MHz, CDC 1 3 , <?ppm) II. 74-1. 99 ( 
6H, m), 2. 37-2. 42 (4H, m), 2. 75-2. 86 (2H, m 
) , 3. 00 (3/2H, s) , 3. 04 (3/2H, s) , 3. 39-3. 4 
9 (2H, m), 3. 91 (6H, s), 5. 04 (2H, brd, J =2. 8 
Hz), 5. 05 (1/2H, s), 5. 22 (1/2H, s), 6. 71 (2 
H, d, J = 8. 4Hz), 6. 77 (1H, brs), 7. 51-7. 57 ( 

2 H, m) , 7. 9 7 - 8. 0 2 (3 H, m) . 

ESI -MS Found: m/ z 5 6 2 [M+H] + 
[0 2 5 3] 

mmm 5 0 

2- (6 -7^*n- 3 -If »; -2- (4-7Jl/tn7x-^) -N- 

jrf^-N- [3- Ut?n [ 5 - 7 ;v t o - 6 - 7 v ^ > y 7 7 > - 1 ( 
3H) , 4' -if^';v>] -l--f;l/) yntf;v] 7-trhT^K 
E S I -MS Found : m/ z 5 1 1 [M+H] + 
[0 2 5 4] 

mmm 5 1 

2- (6 -7^tn- 3 -if V — N — ^ + ;u — 2 - (6-h'J7^tn 
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mm. 2 0 0 3 - 0 3 2 1 2 3 ^- v : 97/ 

* 3 - tf 'J v-^) -N- [3- (*bfn [ 5 - "7 n - 6 - T+P'-f V 

^>77 7>-l (3H) , 4' -H'^'JyV] - 1 - 4 )V) 7"nt°;H T-tr h 
7 ^ K 

1 H-NMR (400MHz, CDC 1 3 , Sppm) : 1. 75-2. 05 ( 
6H, m) , 2. 3 9 - 2. 4 4 (4 H, m) , 2. 7 4 - 2. 8 5 (2 H, m 
), 3. 03 (3/2H, s) , 3. 09 (3/2H, s), 3. 37-3. 5 

2 (2 H, m) , 5. 04 (2H, brs), 5. 31 (1/2H, s) , 5. 
50 (1/2H, s) , 6. 77 (1H, brs), 6. 96 (1H, d d , J 
= 8. 8Hz, J=2. 8Hz), 7. 68 (1H, d, J=8. 0Hz), 7 
. 76-7. 86 (2 H, m) , 7. 97 (1H, s), 8. 15 (1H, s) 

, 8. 6 2 ( 1 H, s) . 

ESI -MS Found: m/ z 5 6 2 [M + H] + 
[0 2 5 5] 
5 2 

2- (6 -7/U*n- 3 -tf'J - 2- ( 6 - * Y $r v - 3 - k? V V—fr 

) -N-^/U-N- [3- Ulfn [5-7^tn-6-7f^y^>y77 
>-l (3H) , 4' -^'Jy>] -l-^;v) 7"n^] 7-fehTSK 
ESI -MS Found: m/ z 5 2 4 [M+H] + 
[0 2 5 6] 
5 3 

2- (6 -7/u*n- 3 -tf U -2- (4-h;i^;i/) -N-^-f-;i/- 

N- [3- Ufa [ 5 - 7 JVt n - 6 - 7f ^ V^> /7 7 > - 1 (3H) , 
4' -kf^Uv^] -1-4^) 7n 7-th7< K 
ESI -MS Found: m/ z 5 0 7 [M+H] + 

[0 2 5 7] 
WfeM 5 4 

2- (6 -7Wn- 3 -kf U -N-^f;i/-2-7x-^-N- [3 

- Ukfn [5-7JVtn-6-7f'fV^>y77>-l (3H) , 4' - tf 
-l-4;v) yne^] T-fehT^K 
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#11 2 0 0 3 - 0 3 2 1 2 3 ^- v : 98/ 

ESI-MS Found:m/z 4 9 3 [M + H] + 
[0 2 5 8] 

nifoM 5 5-56 

HJ&M9- (2) -em^tzxizv [^y^>y*77>-l (3H) , 4' - \£ 
^';v>] -^i^^4- (3- (-7°o \d*-)VT ^ J ) 7x-^) -1-t:^ 
'Jy> (£0<b£-%fi, WO 02/0624 5 ^CT^-Jt Lfco ) K> H»ll 
9- (4) -Cfflv^7t2- (3, 4 - v y)Viru y^^jv) -2- + 

mm 9 1 mmzLxmmm 5 5-56 <nit&m*nti 0 

[0 2 5 9] 

5 5 

2- (3, 4-y'7Wn7x^) -2, 2 -v^ ^-;l/-N-^ ■f-Zl'-N- [ 

3- (4- (3- (y°u\s*-)VT $ J) y - 1 - \£ ^ <J v-;i/) 7"n 

1 H-NMR (4 0 0MHz, CDC 1 3 , <J p p m) II. 24 (3H, t, 
J = 7. 3Hz), 1. 52 (6H, s) , 1. 82-2. 12 (8 H, m) , 

2. 36-2. 53 (8H, m), 2. 7-3. 0 (2H, brs), 3. 0- 

3. 2 (1H, brs), 3. 3-3. 5 (1H, brs), 6. 93-6. 9 
5 (2H, m), 7. 00-7. 08 (1H, m), 7. 10-7. 16 (1H 
, m) , 7. 19-7. 24 (1H, m) , 7. 24-7. 4 (3H, m) . 
ESI-MS Found! m/ z 4 8 6 [M + H] + 

[0 2 6 0] 

nmm 5 6 

2, (6 -yfrjru- 3 - tf 'j -N-^^;v-N- [3- (4 

- (3- (ynt>^;V7 5/ ) 7x;jv) y°u\£)V] 7 

■b K 

1 H-NMR (400 MHz, CDC 1 3 , £ p pm) II. 22-1. 26 ( 

3 H, m) , 1. 68-2. 11 (8 H, m) , 2. 36-2. 53 (5 H, m 

), 2. 94 (1H, d, J = ll. 4Hz) , 3. 01 (1. 5 H, s), 3 
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#HI 2 0 0 3 - 0 3 2 1 2 3 ^- v : 99/ 

. 07 (1. 5H, s ) , 3. 00-3. 08 (1 H, m) , 3. 38-3. 5 

1 (2H, m) , 5. 23 ( 1 H, s) , 5. 54 (1H, s) , 6. 89-6 
. 95 (3H, m), 7. 19-7. 53 (4H, m), 7. 72-7. 80 ( 

2 H, m) , 8. 0 9 - 8. 1 2 (2 H, m) . 

ESI -MS Found: m/ z 536 [M+H] + 
[0 2 6 1] 

mmm 5 7-58 

nmm9- (2) -cm^tzx^u ^v^>v7 7>-i oh) , 4' -e 

^>jv>] tfn [6-7;vtn^fy^>v"77>-l (3H) , 4 

' -t^'Jy>] mt&W9- (4) tfflv^:2- (3, 4-y7J^n7i 
=-)V) -2- (2 -t^v- 1 - tfn y S^£j^M<affc^l;:#j£-f£ 
Mt:ftiftifi, fliHiffiJ 9 ^I«1:LTII^J 5 7-58 <Dit^^% 

[0 2 6 2] 

5 7 

2- (3, 4-y7^tn7x;^) -N-^;v-2- (2-**V-l, 3 
-**t75V- 3 ->f -N- [3- (XifD [6 -7^/*n>f y^>77 

(3H) , 4' -lf^<;v>] -l--f;V) ^d^] T-bhT^K 
E S I -MS Found I m/ z 518 [M+H] + 
[0 2 6 3] 

mmm 5 8 

2, 2 -If* (6-7;Vtn-3-l;''Jy^;l/) -N-^+;i/-N- [3- U 
en [6-7;i/tn/fy^y'/77>-l OH) , 4' -^'Jy>] - 1 - 

ESI -MS Found: m/ z 5 11 [M+H] + 
[0 2 6 4] 

mmm 5 9 

2, 2-fcf* (4 -7;v + n7i-;i^) — N — ^■+;v — N— [3- (4- (6- 
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^-v: 100/ 



mmn9 - (2) ts^/^ifD [^y^>y*7 7>-i (3H) , 4' -tr 

-^^^4- (6 -y)V*u- 3 -if'j tf^Jv^U, H 

»!I9- (4) -Cfflv^2- (3, 4-^7Hn7x-jl/) -2- (2-** 
y-l-tfD'Jy^;i/) g^£2, 2 -If* (4-7Wn7i-il/) SfeBfcte* 

E S I -MS Found : m/ z 4 8 2 [M+H] + 
[0 2 6 5] 

MMM 6 0-61 

(2) -cm^tzX^u [>f y^>y 7 9>-l (3H) , 4' -If 

•*»tt*^ao<t#w^jc&-t--6jK*i-^, ^»J9- (4) -cfflv^ 

/:2- (3, 4-y'7WD7x-^) -2- ( 2 -*4fV- 1 - If n »; v-;i/ 
) gfc&£2- (6 -7;i/*n- 3 - If 'J -2- (4-7Kn7x-^ 

) mmz-**>?nmx-. mtnmm^ hmm-Lxmrnm^ 0-6 \<Dit&m* 

[0 2 6 6] 

6 0 

2- (6 3 - If; v-^) -2- (4-7K07i^) -N- 

^;v-N- [3- (*tfn [6 -7 ;i/^-n- 5 -T^f^f yo'/7 9> - 1 ( 
3 H) , 4' -lf^';> ? >] — 1 — JV) 7 1 nt?;p] 7-th7U' 
E S I -MS Found I m/ z 511 [M + H] + 

[0 2 6 7] 
»J6 1 

2- (6 -yfrifu- 3 - If 'J v — -2- (4-7Hn7x^) -N- 
^?-;l/-N- [3- Ut'n [6 -7f>fy^>V77 >- 1 (3H) , 4' - 
lf^'jv>] -l->f/i/) yne/P] T-bhT^K 
E S I -MS Found I m/ z 4 9 3 [M + H] + 
[0 2 6 8] 

mum 6 2-63 

(1) xm^tztext-ft)^ N- (3 -fc Kn* ->7n bf;V) - 
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*- s J: 101/ 



N-^f-;i/ — Y Srtert-'/f-^ N- ( 3 — £ Ko^y^n tf ;u) - 
N-if-;i/ #-A>-MC, Hife0g9- (2) tfv»fc^en [>fV^>'/7 

7^-1 (3H) , 4' -tf^'Jv>] • 

[0 2 6 9] 

Hi&flJ 6 2 

2- (3, 4-/7MD7x^) -N-i^-2 - (2-**V-l-£ 
n'Jy-;0 — N — [3- (*tfn [>f y^>>/7 9 > - 1 (3H) , 4 ' — tf 
^W/] - 1 - >f ^) 7n tf 7-fef75 K 
ESI -MS Found: m/z 512 [M+H] + 
[0 2 7 0] 

%vm 6 3 

2- (3, 4-77WH7x-;V) -N-xf;U-2- ( 2 V - 1 - tf 
n'Jy-*) — N — [3- (4- (6 -7Wn-3 - tf 'J fc?"*'J5» 
-l-Jfr) 7°ntf^] T-fehT5K 
ESI-MS Found:' m/z 5 0 3 [M + H] + 
[0 2 7 1] 
6 4-65 

mS#H9- (1) "CffiWctert-rf-fl' N- (3 -fc Kn*v7°n tf;u) - 
N-^f-* *-/^-h*9faofl:^»JC*t]Ec:.1-*JR3H-»^ »f!!9- (2) 
-Cjflv>fcxifn [>f y^>'/7 5> - 1 (3H) , 4' -tf^'jv^] • 
SrXlfn [6-7;vtn^fv^yy*77>-l (3H) , 4' -tf^'Jv>] K 

zfitfumz-. mmmm 9 1 nmz Lxmmm 6 4-65 <nit&®zntz 0 

[0 2 7 2] 

fmm 6 4 

2- (3, 4-77Wn7x^) - 2- (2 -**V- 1 -If n V 
-N-7"o tf ;!/-N- [3- Ulfn [6-7;^n^y^>V77>-l (3 
H) , 4' -\£f) s J>] -1-4)1) -?u\£)V] 7th75K 
ESI-MS Found: m/z 544 [M+H] + 
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[0 2 7 3] 

mmm e 5 

2- (3, 4-y7iKD7x-jl/) -N--f V yn 2 - 

1 - t: o 'J v — -N- [3- (*fcfn [6 - 7J^o^f y^>777> - 1 
(3H) , 4' -fcf^Dvy] y°nt:;i/] T-fehT^F 

E S I -MS Found : m/ z 5 4 4 [M + H] + 
[0 2 7 4] 

%mm 6 6 

2, 2-fcf* (6 -7)\<*U-Z -\£V V=-)l>) -N-^f-;P-N- [3- 
en [ 5 - 7 ;v t n - 6 - 7f 'f > 77 7 > - 1 (3H) , 4' -ti^'jv 
>] -l-'f/U) 7*0^] 7-fchTSK 

HJfc0!l9- (1) -Cfflv^jtert-^f-^ N- (3 - Kn^f v7'n tf - 
N-^A- #-/*y- h Srtert-^-f-A' N- ( 3 - Kn 4r ->7*n tf ;u) - 
N-i^-;i/ HifiM 9 - (2) "efflv^^kfn [^y^yy'y 

7>-l (3H) , 4' -^'Jy>] •jgiM^lfD [5-y;v*n-6- 
7if>f ^^7*7 1 (3H) , 4' -tf^'Jv>] H»J9- (4) 
-Cffiv>fc2- (3, 4-v7Wn7x-;v) -2- ( 2 V- 1 - tfn *; 

fif=&£2, 2-lfX (6-7;i/tn-3-l; , 'J^) H^K-etl-Tti 

E S I -MS Found! m/ z 5 2 6 [M + H] + 

[0 2 7 5] 
HJfeM 6 7-72 

HJfe^iJ9- (1) -Cfflv^^tert-y*^-;!/ N- - 
N-y^yu #-^y- h £tert-y^ N- (3-k Kn^y7nk» - 
N-^-f-;v HM#0 9 - (2) tfflwf:xen [>fy^>V7 

(3H) , 4' -tf^'jyy] •S^M^fn- [6-7;vtn^fy^ 
>775'/-l (3H) , 4' -^'Jy>] C, Hjfefll 9 - (4) tfflv^2 
- (3, 4-y7^n7i-^) -2- (2-^^7-1-eo'Jy-Jl/) ffc 
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mm 67-72 mt&vai&fco 

[0 2 7 6] 

mmm 6 1 

2- (3, 4-y'7^tn7x^^) -N-^f-;V-2- (4- (X9>xn/& 
=-)V) -2 -t^rV- 1 -kf^v-;v) -N- [3- (*b?n [6-7;i/*n 
>fV^^'/79>-l (3H) , 4' -^'Jy>] -l-Jfr) ?u\Llb\ T 
•fe h T S K 

1 H-NMR (400MHz, CDC 1 3 , £ p p m) : 1. 19 (3H, t, 
J = 7. 3Hz), 1. 77-2. 04 (4 H, m) , 2. 36-2. 53 (4 
H, m) , 2. 50 (2H, q, J = 7. 3Hz) , 2. 7-2. 8 (0. 5H 
, m) , 2. 86 (3H, s) , 2. 8 9 - 2. 9 6 (2. 5 H, m) , 3 . 1 
9-3. 25 (3 H, m) , 3. 41-3. 43 ( 1 H, m) , 3. 52-3. 
77 (2H, m), 3. 89 (1H, d, J = 6. 9Hz), 4. 14 (1H, 
d, J=6. 9Hz), 5. 01 (1H, s), 5. 03 (1H, s), 6. 5 

4 (0. 5H, s) , 6. 59 (0. 5H, s), 6. 81-6. 85 (1H, 
m) , 6. 9 4 - 6. 9 9 ( 1 H, m) , 7. 0 6 - 7. 0 8 ( 1 H, m) , 7 
. 12-7. 2 7 (3 H, m) . 

ESI -MS Found: m/ z 6 2 3 [M + H] + 
[0 2 7 7] 

mmm 6 8 

1- (3, 4-y'7Wn7x^;v) -N-xf;v-N- [3- (*fcTn [6- 
7Ji/ta^V^yV77/-l (3H) , 4' -fcf^'jv>] -fu 
tf;i/] i/ ? us<y ? y fj ^ y 

1 H-NMR (4 0 0MHz, CDC 1 3 , 8 p p m) :0. 73 (2H, t, 
J=6. 6Hz), 1. 11 (1H, t, J=6. 6Hz), 1. 30-1. 4 

5 (1H, m), 1. 6-2. 1 (12H, m), 2. 20-2. 70 (6H, 
m) , 2. 90-3. 10 (3H, m) , 3. 3 0-3. 4 0 (2 H, m) , 5 
. 02 (2 H, s), 6. 80-6. 9 (1H, m), 6. 93-6. 98 (2 
H, m) , 7. 0 0 - 7. 1 5 (3 H, m) . 
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ESI-MS Foundlm/z 501 [M + H] + 
[0 2 7 8] 

nmm 6 9 

2, 2-fcf* (6 -7^/*n- 3 - tfV v-;u) -N-J^+^-N- [3- (* 
tfn [6-7;vtn^y^>V77>-l (3H) , 4' -fcf^'Jv^] -1- 

ESI-MS Found I m/ z 5 2 5 [M+H] + 
[0 2 7 9] 

mmm i o 

1- (3, 4-77JVtn7x-^) -N-^^^-N- [3- (*fcfn [6- 
7;^n^fy^>V77>-l (3H) , 4' -tf^'jv>] -l-^;v) 7n 

ESI-MS Foundlm/z 4 7 3 [M + H] + 
[0 2 8 0] 
7 1 

2- (3, 4-77Wo7x-;l/) -2, 2-yVf;l/-N-if^-N- [ 

3- (*fcfn [6-7;v*n^v^>y'77>-l (3H) , 4' -kf^';y> 
] - 1 JU) 7°u tf;v] 7-bh7^ K 

ESI-MS Found:m/z 4 7 5 [M+H] + 
[0 2 8 1] 

mmm 1 2 

2- (3, 4-y*7WD7x-;i/) -N--^+;b- 2 - (2 V- 1 - tf 
D'Jy-;i/) -N- [3- (Xtfn [6-7^tn^v^>777> - 1 (3H 
) , 4' -h°^';v>] -l->f/U) -fuMfr] 
ESI-MS Foundlm/z 5 3 0 [M+H] + 

[0 2 8 2] 
HM^lJ 7 3 

2- (3, 4-y7JVtn7x-^) (2- + ^V-l-t? 

Dijy-^) -N- [2-tKD^y-3- (*fc?n [^fy^>777>-l ( 



ffifiE# 2009-3009833 



#11 2003-032123 



^-v: 105/ 



3 H) , 4 ' - k?^ U v >] - 1 - ;v) y n kf ;v] r -fe h T ^ K 

(1) tert-r^;b N-^^v-N- ( 2 v^ — ij-/**- 
Y (3 0 0 m g) <7)DMF (3ml) MC^en [>f > */7 9 > - 1 (3 
H) , 4' -k?^'j^>] -igSSfi (3 6 2mg) TO86*'J^A (3 3 2m 

g) zMz-i o orcti swm^L^o sra^MS^-e^ipm, tK^jda 

- (>^/-V^dd*;1'A=1/2 0) "Cff L T ^ \.evt--f^-)V N-^ 
^-;v-N- [2 -k: Kn^rv- 3 - Ukfn [^v^>/7 7>-1 (3H) , 
4' -kf^'jv>] -1--OV) ~7°nk:;i/] 7>;WM-b (5 7 8 mg) SrglJt 

(2) ±|E<b^t? (3 2 6mg) £ h <; 7 n^gfttc?§» U !St3 0^F4 
1 (3H) , 4' -kf^i;v>] -l-^;u) yn;r/7r/ (2 0 8mg) * 

(3) ±gB^«j«rfflv>njfc«i- (3) tmmzLxmmt&voz&fzo 

ESI-MS Found: m/ z 5 14 [M+H] + 

[0 2 8 3] 
Hifcfll 7 4 

2- (3, 4-y7;Vtn7x^) -N-^;V-2- ( 2 - * * V - 1 - k: 
D'Jy^iV) -N- [3- Uen [>fy^>77 5>-l (3H) , 4' - k? 

(1) *kfn [/fv^>V77>-l (3H) , 4' -kf^Mv>] • ( 
2. 8 0 g) t2 - (3-t^77fJV) — 1 H-'f V'f > K — ;W — 1 , 3 (2 
H) (2. 0 g) OTHF-^y-il/ (1 I lv/v, 40ml) if 

mzO. 3M7jc#<bvTy *-7S?7" h V 7A- \/2^Atmk^ 9 J - ( 

4 4ml) £iP;i, liSCT 2 0^^«^L^ o ^S^i^fPMmTjc^T" h V -7 
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XffifyL, 2- (3-^tfn [^y^yyyyy-! ( 3H ) , 4' -fcf^Uv 
>-l--T;v] - l H--f y-f s K-;u- l , 3 (2H) (5 

7 8mg) LX%tz a 

(2) ±fElfc^ (3. Og) frhnifaWM - (2) hH«tcLT#^^L7t:3 - 
(^b°n y^>/7 7 1 (3H) , 4' -^'JyV] - f 

?>T< y*V***r> (2 0ml) , (20ml) Kigfl&Lfco h V^-f-As 
T<> (2ml) £JJDx., 7jc<^T^nn^if-;l/ (0. 8 4ml) ^ITLf: 

•a**n^, wtm^frizxmm Ltz Q ^m^mmk^xm^L, m^mmi- 
h'j^A xnm&. m±rxm.m l?z 0 %h titzm& * u # ^ * ^ a * n ^ 

h^^y^f- (gf^r.^) -eiitrxf N _^ ;l/ ,_ N _ [3 - 

n [^v^>v*77>-i (3H) , 4' -e^VW] -l--f;v) T^/u] 

#;w<y. - h ( l . 0 9 g) ^Mmv«t?St Lt#/: 0 

(3) _tia^b^^7 (1. 0 9g) (7)v^^-^> (10ml) «'Jf^A7^ 
U-)AtK'JK (360mg) £iPx. 1 2 B^flP^MsfE L*r 0 ^S^MS^ 
<t£PfL THF (50ml) Xtf 2 N -Tk^Hfc:*- h V *J A £flPx. 5 B#H«# Lfz 

o ^#£atsim, mm^mmrmmL, m.mt'&m ooomg) ^^m^ 

^Kt Lxntzo 

(4) ±fMb^^fflv^M^Jl - (3) -hlsJ^^LT^m^^^^o 
E S I -MS Found : m/ z 512 [M + H] + 

[0 2 8 4] 

%mm 7 5 

2- (3, 4 - v7^^-ny i-;i/) - N - ^ 2 - (2-t^rV-l-k: 
n>jv~;u) -N- [3- (*tin [ 6 - 1 n ^ y^ > «/7 9 > - 1 (3H 
) , 4' -!i>'Jy>] 7-th75K 

HJSM7 4- (1) tfflv^^en V^>V*7 7> - 1 (3H) , 4' - 
tf^'Jv>] • bfn [6-7^n^fv^yv*77^-l (3H) , 
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ESI -MS Found: m/ z 5 3 0 [M+H] + 
[0 2 8 5] 

mmm 1 6 

2- (3, 4-v7^07x^) -2- (2-t^7-l-t'o'J^) 
— N — {2-y)VHru-Z- (*bfn [-T V ^> V*7 9 > - 1 (3H) , 4' - 

(1) 2- (2-t^v7-Wf^) - 1 H--T V>f > K-;V- 1 , 3 (2H 
) (112mg) t*tfn [>fy^>'/75>-l (3H) , 4' -If 
^•Jy>] (105mg) ODMF (3ml) i#I^9 OtCt 1 8TO#L 

^y'J*^*7A?n7f/77^- (Jgftttx-*- -^*"V-y= 2/1) "Cffi 
1LT> 2- (2 -H Kn^rv-3 -TsMu [>f v^>'/75>-l (3H) , 
4' -e^y v>- 1 ->f ;V] 7"n^) -lH-^fV^VF-^-1, 3 (2 
H) (12 4mg) £4frfe7*;i'7T*£ LT*#fco 

(2) ±|Bft^*f*JBv^SJfcflll - (2) fc|B|flUcL-C2-fc Kn*->-3-* 
en [^7^>7*77>-l (3H) , 4' -fc?^ 1 ; 1 ->f ;V] 7"n/r/ 

(3) HM#!J7 4- (2) XM^tzfuu R^a. ^ ;u £ v - tert - 

K:fi., IfeJiiy&tai 7 4 - (2) IWpfiHK tTtert-y*f-;i/ N- [2- 
t (*tfn [>f V^>V*7 9>-1 (3H) , 4' -t'^'Jy> 

] yntf;v] h *%ti 0 

( 4 ) ±BB<b^t? ( 2 1 0 m g ) t If V v> (0. 25ml) W-7^an>^> 
(5ml) ^tcMTyxf ^7 ^ 7 7>;i/7 r h 'J 7;vt 'J K (0. 16ml 

iffiTtIll/: 0 %btifzmm* ; y } ) *m7A;n7 h ^7 >f - (g^m 
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xfjv/AH>=l/l) -e*f§£LTtert-'7^ L ^ N — [2 - 7 - 3 

- Ub°n [^v^>v*7 7>-l (3H) , 4' -^'Jy>] -l->f;V) 
7°ne;i/] #;w^-h (5 0mg) £t#/t 0 

(5) JifMt^tJ (50mg) ^h'j^^^-nf^m (1ml) Hv&fSfU ^iB"? 
3 0^^«^t7t o MffiT7t*t^ SM^Tjc^bf- h V'7^7jt^£}jn;L?n 

iJIT-ellL2-7;i/tn-3- (j*£°n [^y^>v*7 7>-l (3 
H) , 4' -^'Jy>] -1-4 )V) y'u^yr^y (34mg) Zt&M&M 

(6) ±.mt^m^m^%mm\ - (3) ^*^~LTas^«#^ 0 

E S I -MS Found I m/ z 5 0 2 [M + H] + 
[0 2 8 6] 

mmm 1 7 

2- (4-^nn^i — ;u) -2-tKn^y-N-^f;V-2 - (2-f77* 
Vfr) — N — [3- (*fcfn [>fy^>V79>-l (3H) , 4' -bf^'Jv? 
>] -1-4 )\<) -fu\£)V] T-trhT^K 

(1) N-^^-3- Ut'n [>fv^>77 5>-l (3H) , 4' - tf^ 

-l-4)V) -\-7°usiyr^y (2 6 0mg) <7>DMF (2ml) 
^?SIC2- (4-^DD7x^) -2-**VBfc& (224mg) , HOBt 
(18. 5mg) , EDC1 (242mg) JkXfmfc&M-* h U A (215m 
g) fcflPx., 2 0^FM«^Lfwo RtSSt*7K^*3RL, yxf;vx-fJH:tW 

««iU #ibMI^y , J*^v*7A^nvh7*77^- (^^y-;v/^ 
DDWA=1/10) -effiML-C, 2- (4-^nn7x-^) -n-^^;u 

-2-t^v-N- [3- uen [^v^>y*7 7>-i (3H) , 4' -e 

-\-4)\>) 7*nif;l/] 7-th7U* (2 7 0mg) SrH^^R 

(2) 2-7*ntf77-^ (5 2mg) (DV^)Vx.-t- (2ml) feiSLK 
-7 8ti:tl. 6M n-7*f;V'Jf "7AA^t>i?5E (0. 18ml) £#P 
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z-tzo 5^mmWLtzm, ±Mit^m (8 0mg) (7)yxfji,x-f 

)^mw. (2mi) ^ini.^St-e#fiL^o S^t^fkfPMtT^-^ A?K 

^f-f^TLC (^y-V^Dn^M=l/2 0) Tif§£U ^eM^tf 
(3 4. 6mg) JHfe»§ar#/:o 
E S I -MS Found : m/ z 5 1 2 [M+H] + 
[0 2 8 7] 

nmw 7 8 

2- (4 -Z uuy ^-fr) -2- (6-7)^n-3-lf'Jy» -2 -UK 
n^y-N->f;v-N- [3- (J*£°n [^v^>y*7 7>-l (3H) , 4 
' -n°^';v>] -l--f;v) -7°ne;i/] r-fehTSK 

^M0O7 7- (2) tfflv^/: 2 - 7n^f 77-;^ 5 - 7*nt - 2 - 7;vt 
ne'Jv>t:f£, KH(i||«!l7 7 £ |SJ*£K LT^M-fb^*#^ 0 
ESI-MS Found:m/z 5 2 4 [M + H] + 
[0 2 8 8] 

mmm 7 9 

2- (3, 4-y'7^n7x^) -2- ( 2 - y )Vir n - 4 - - 
2-tKn^fy-N-^f^-N- [3- (7s\£u [^V^>v*7 7y-1 (3 
H) , 4' ~fu\Lto\ T-t hT < K 

(1) (1) -Cfflv^^^-^ 2- (4 -*nn "7.x :=.;!,) -2- 
**V&m.Z2- (3, 4-/7^tn7x-;i/) - 2 Vf^K#x., >ftfe 
li»J7 7- (1) fcffl&KL-C2- (3, 4-y7;^n7x^;i/) -N- 

2 -**V-N- [3- (*tfn [>fy^^77?>-l (3H) , 4 

(2) 2-7;Vtn-4-3-Klf'J^> (6 4mg) <DTHF (2ml) mWL 
K - 4 0 *C"C 2 M- 4 V 7°n ^^•>7A^07'f K -x- y- ^if $ ( 0 . 
15ml) Zmz-fzo 30^«mfe, ±IE^tJ (lOOmg) OTHFM ( 
2ml) fcjpx., 3 O^BUff Lfc c £fifc#ffi&, S&ftlEtftT 
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C 9 S -)V/?uu*)VI*= 1/1 0) -CfjtS^U fcM-ft^t) (4 8mg) 

E S I -MS Found : m/z 5 2 6 [M+H] + + 
[0 2 8 9] 

nmm 8 o 

2- (3, 4 - y'7J^n 7i~;i/) -2- (2-li^v-;v) -2-^Kn^ 
v-N-^-f-^-N- [3- Ut"D [^V^>y7 7>-1 (3H) , 4' - 

2 — 3 — Kt?7v> (52. Omg. 0. 2 5 3ramo 1) OTHF (1ml 
) mWLK, Ottn-yf^ny^A^n^^K (2M-i-r«, 0 
. 11ml) OftfflMWLtZo Wi^X 2 - (3, 4-y7^D7x; 

)V) [3- (^fcfn [>fy^V 4 /7 5>-l ( 

3 H) , 4' -kf^'J v>] — 1 — f ^) "7°nt:;l/] T-bhT^K (102mg 
) «THFi§I (2ml) ^Jn£l. 5B#F B m#^ Ifii:#fiL, l&ffliM;T 

w^t^7*tlc (^;-v^nn>tM=i/io) -cfltssiu mmit 

&m (2 5mg) £#fc 0 

1H-NMR (300 MHz, CDC 1 3, £ p p m) : 1. 62-3. 89 ( 
18H, m) , 5. 07 (2H, s) , 6. 6 0 - 7. 5 0 (7 H, m) , 8. 
29-8. 53 (2H, m) , 8. 70 (1 H, s). 
E S I -MS Found : m/z 5 0 9 [M+H] + 

[0 2 9 0] 
HJfefll 8 1-83 

HJ&0O7 7- (1) X*m^tz*?-)l> 2- (4-^nn7x^) -2-^^r 
yftK*2- (3, 4-y7^tD7x-;i/) - 2 -:t^r Vg£M^> N-*-^ 
-3- (*£°n [>fv^>V77>-l (3H) , 4' -bf^>Jv>] - 1 ->f 
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( 2 ) -em^tz 2 - 7*n^f7 '/-^i5-rn*-2-7)l'toe 'j v > tc-e- 
tL-T^#x., ffeteHi&fll 77h LTI1I?I 8 1-83 <7Mfc£-«#£o 

[0 2 9 1 ] 
H«!I8 1 

2- (3, 4-y'7Wn7x-;v) - 2 -fc Kn*~>- 2 - 

3 - If U v~;V) - N - * N - [ 3 - ( 4 - ( 6 - V u - 3 - kf 'J v 

t^'jy>) -l--f;v) 7"ne;i/] 7-bbT5 K 
ESI-MS Foundlm/z 517 [M+H] + 
[0 2 9 2] 

8 2 

2- (6 -7^*n- 3 -tf; S J—)V) -2- (2, 4-y7;vtn7x^) 
-2-liKn^ry-N-^f;V-N- [3- (*fcfn [ 6 - 7 n - 5 - 7*? 
^V^>777>-1 (3H) , 4' -bf^'JvV] -l--f;V) 7'nf;v] T 
■fe h T ^ K 

ESI-MS Found:m/z 515 [M+H] + 

[0 2 9 3] 
Hi&fll 8 3 

2- (2, 4-v7Jl/tn7x-;i/) - 2- (6-7;vtn-3-tf'Jy-;v) 
-2-kKD^ry-N-^f^-N- [3- (*fcfn [6 - 7f ^ V^y V*7 7 
>-l (3H) , 4' -^'Jy>] -l-f^) 7*nif^] 7*f75K 
ESI-MS Found: m/ z 5 2 7 [M+H] + 
[0 2 9 4] 

[0 2 9 5] 
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[Designation of Document] Specification 

[Title of the Invention] Melanin- Concentrating Hormone Receptor 
Antagonists Containing Piperidine Derivatives as the Active Ingredient 

[CLAIMS] 

1. An antagonist to melanin-concentrating hormone receptor which 
comprises as the active ingredient a piperidine derivative represented by 
the following general formula [I] 
[Structure 1] 




[in which R 1 stands for hydrogen, hydroxyl or optionally 
halogen-substituted lower alkyl, or R 1 and Z together form a 3 to 
6-membered aliphatic carbocycle or aliphatic heterocycle, with the carbon 
atom to which they bind, said aliphatic carbocycle or aliphatic heterocycle 
optionally having a substituent group selected from Group a, 

R 2 , R 3 and R 5 each independently stands for hydrogen or optionally 
halogen-substituted lower alkyl, 

R 4 each independently stands for hydrogen, halogen, hydroxyl, or 
optionally halogen-substituted lower alkyl, 

R 6 each independently stands for hydrogen, halogen or optionally 
halogen-substituted lower alkyl, 

n stands for an integer of 1 - 8, 

W 1 and W 2 either each stands for hydrogen, or W 1 and W 2 together 
form -O-CH2-, - CH 2 - CH 2 - or - CH2-O-, 

Z stands for lower alkyl or CY, or R 1 and Z together form a 3 to 

6-membered aliphatic carbocycle or aliphatic heterocycle, with the carbon 

atom to which they bind, said aliphatic carbocycle or aliphatic heterocycle 

optionally having a substituent group selected from Group a, 

CY stands for a cyclic group optionally having one, two or more 
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substituent groups selected from Group a, which cyclic group is selected 
from 

1) 3 to 10-membered aliphatic carbocyclic groups, 

2) 3 to 10-membered aliphatic heterocyclic groups, 

3) 5 or 6-membered aromatic carbocyclic groups, and 

4) 5 or 6-membered aromatic heterocyclic groups, 

Y 1 , Y 2 , Y 3 and Y 4 each independently stands for methylene which 
optionally has a substituent group selected from Group a, or nitrogen atom, 
with the proviso that not all of Y 1 to Y 4 are simultaneously nitrogen atoms, 
and 

Ar stands for a mono- or bi-cyclic aromatic carbocyclic or aromatic 
heterocyclic group which may have one, two or more substituent groups 
selected from Group (3] 
or its pharmaceutical^ acceptable salt" 
[Group a] 

halogen, hydroxyl, amino, nitro, oxo, mono-lower alkylamino, 
di-lower alkylamino, optionally halogen-substituted lower alkyl, optionally 
fluorine-substituted lower alkyloxy, lower cycloalkyloxy, lower 
alkyloxycabonyl, (lower alkyloxycarbonyOamino, (lower alkyloxycarbonyl) 
lower alkylamino, lower alkylcarbonyl, lower alkylcarbonyloxy, (lower 
alkylcarbonyDamino, (lower alkylcarbonyl) lower alkylamino, carbamoyl, 
mono-lower alkylcarbamoyl, di-lower alkylcarbamoyl, carbamoylamino, 
mono-lower alkylcarbamoylamino, di-lower alkylcarbamoylamino, 
(mono-lower alkylcarbamoyl) lower alkylamino, (di-lower alkylcarbamoyl) 
lower alkylamino, carbamoyloxy, mono-lower alkylcarbamoyloxy, di-lower 
alkylcarbamoyloxy, lower alkylsulfonyl, lower alkylsulfonylamino, 
sulfamoyl, mono-lower alkylsulfamoyl, di-lower alkylsulfamoyl, 
sulfamoylamino, (mono-lower alkylsulfamoyOamino, (di-lower 
alkylsulfamoyDamino, (mono-lower alkylsulfamoyl) lower alkylamino and 
(di-lower alkylsulfamoyl) lower alkylamino. 
[Group p] 

nitro, aryloxy, lower cycloalkyl, lower cycloalkyloxy, lower 
alkylenedioxy, halogen, hydroxyl, optionally hydroxyl- or 
fluorine -substituted lower alkyl and optionally fluorine -substituted lower 
alkyloxy. 
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2. An antagonist as set forth in Claim 1, which comprises as the active 
ingredient a compound represented by the following general formula [I-l] 
[Structure 2] 




[Mi 



[in which R la stands for hydrogen, hydroxyl, or optionally 
halogen-substituted lower alkyl, 

W 3 stands for -O- or -CH 2 - 

W4 stands for -CH2- or -O-, 
with the proviso that W 3 and W 4 are not — O— at the same time, and 

R 2 , R 3 *, R 4 *, R5a, R6, Y!,Y 2 , Y 3 , Y 4 , CY, Ar and n have the same 
significations as given in Claim l]. 



3. An antagonist as set forth in Claim 1 which comprises as the active 
ingredient a compound represented by the following general formula [1*2] 
[Structure 3] 




[1-2] 



[in which CY stands for a substituent selected from the group 
consisting of pyrrolyl, imidazolyl, lower alkylimidazolyl, 4-nitroimidazolyl, 
triazolyl, lower alkyltriazolyl, tetrazolyl, pyridonyl, 2-oxo-l-piperidinyl, 
2-oxo- 1-piperazinyl, 4-lower alkyl-2-oxo-l-piperazinyl, 4-lower 
alkylsulfonyl-2-oxo- 1-piperazinyl and 4-lower 



alkylcarbonyl-2-oxo- 1-piperazinyl, and 

R la , R 2 , R3, R4, R5 ? R6> yi, Y2, Y 3 , Y 4 Ar and n have the same 
significations as given in Claim 2]. 

4. The antagonist as set forth in Claim 1, in which R 1 is hydrogen, 
methyl or hydroxyl. 

5. The antagonist as set forth in Claim 1, in which R 2 is hydrogen, 
methyl, ethyl, n-propyl or isopropyl. 

6. The antagonist as set forth in Claim 1, in which R 3 are both 
hydrogen atoms. 

7. The antagonist as set forth in Claim 1, in which R 4 are both selected 
from the group consisting of hydrogen, fluorine and hydroxyl. 

8. The antagonist as set forth in Claim 1, in which R 5 are both 
hydrogen or methyl. 

9. The antagonist as set forth in Claim 1, in which R 6 is selected from 
the group consisting of hydrogen, fluorine and methyl. 

10. The antagonist as set forth in Claim 1, in which Y 1 , Y 2 , Y 3 and Y 4 are 
selected from the group consisting of -CH-, -CF-, -C(NHCOCH 3 )-, 
-C(NHCOC 2 H 5 ) - and 

11. The antagonist as set forth in Claim 1, in which the rings in the 
cyclic groups represented by CY are selected from the group consisting of 
cyclopentane ring, cyclohexane ring, pyrrolidine ring, morpholine ring, 
piperazine ring, piperidine ring, benzene ring, dihydropyridine ring, 
pyridine ring, pyrazine ring, pyrimidine ring, pyrrole ring, pyrazole ring, 
imidazole ring, triazole ring, tetrazole ring, oxazole ring, oxadiazole ring, 
oxazolidine ring and thiazole ring. 



12. 



The antagonist as set forth in Claim 1, in which CY is a substituent 
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selected from the group consisting of phenyl, 4-fluorophenyl, 4-chlorophenyl, 
3,4-difluorophenyl, 4-methoxyphenyl, 4-tolyl, 4-trifluoromethylphenyl, 
pyridinyl, pyridin-3-yl, pyrazinyl, pyrimidinyl, 6-fluoropyridin-3 yl, 
2-fluoropyridin-4-yl, 6-trifluoromethylpyridin-3-yl, 6 methoxypyridin-3 yl, 
pyrrol- 1-yl, pyrazolyl, imidazolyl, 2-methylimidazolyl, 4-methylimidazolyl, 
1,2,3-triazoM yl, 4-methyl-l,2,3-triazol-l-yl, 1,2,4-triazoM-yl, 
1,2,3,4-tetrazoM-yl, l,2,3,4-tetrazol-2-yl, oxazolyl, oxadiazolyl, thiazolyl, 
pyrrolidine -yl, piperidinyl, morpholinyl, dihydropyridinyl, 2-piperidon-l-yl, 
2-pyridon-l-yl, 2-pyrrolidon-l-yl, oxazolidin-2-on-l-yl, 
4-methanesulfonyl-piperazin-2-on-l-yl, cyclopentyl and cyclohexyl. 

13. The antagonist as set forth in Claim 1, in which the aromatic ring in 
mono- or bi-cyclic aromatic carbocyclic group or aromatic heterocyclic group 
represented by Ar is selected from the group consisting of benzene ring, 
pyridine ring, pyrazine ring and pyrimidine ring. 

14. The antagonist as set forth in Claim 1, in which Ar is a substituent 
selected from the group consisting of phenyl, 4-fluorophenyl, 
3,4-difluorophenyl, 4-chlorophenyl, 4-methoxyphenyl, 4-tolyl, 
4-trifluoromethylphenyl, pyridinyl, 6-fluoropyridin-3-yl, 
6-trifluoromethylpyridin-3-yl, 6-methoxypyridin-3-yl, pyrazinyl and 
pyrimidinyl. 

15. Preventing or treating agents of metabolic disorders represented by 

obesity, diabetes, hormone disorder, hyperlipidemia, gout, fatty liver, 

hepatitis and cirrhosis; cardiovascular disorders, represented by 

stenocardia, acute or congestive heart failure, myocardial infarction , 

coronary atherosclerosis, hypertension, renal diseases and electrolyte 

abnormality; central nervous system or peripheral nervous system 

disorders represented by bulimia, emotional disturbance, depression, 

anxiety, epilepsy, delirium, dementia, schizophrenia, attention -deficit 

hyperactivity disorder, memory impairment, sleep disorders, cognitive 

failure, dyskinesia, paresthesias, smell disorders, morphine tolerance, drug 

dependence and alcoholism; reproductive disorders represented by 

infertility, preterm labor and sexual dysfunction; digestive disorders; 
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respiratory disorders; cancer or pigmentation, which comprise the 
antagonists as set forth in Claims 1 - 14 as the active ingredient. 

16. Preventing or treating agents as set forth in Claims 15, which are 
preventing or treating agents for obesity. 



17. Piperidine derivatives which are represented by the general formula 
[M]: 

[Structure^ 




[in which It**, R2, R3, R4 R5> R6> yi, Y2, Y3, Y\ W3, W4, CY, Ar and n 
have the same significations as given in Claim 2] or their pharmaceutical^ 
acceptable salts. 

18. Compounds or their pharmaceutical^ acceptable salts as set forth 
in Claim 17, in which R la is hydrogen, methyl or hydroxyl. 

19. Compounds or their pharmaceutical^ acceptable salts as set forth 
in Claim 17, in which R 2 is hydrogen, methyl, ethyl, n-propyl or isopropyl. 

20. Compounds or their p harm ace utically acceptable salts as set forth 
in Claim 17, in which R 3 are both hydrogen atoms. 

21. Compounds or their p harm ace utically acceptable salts as set forth 
in Claim 17, in which R 4 are selected from the group consisting of hydrogen, 
fluorine and hydroxyl. 

22. Compounds or their pharmaceutically acceptable salts as set forth 
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in Claim 17, in which R 5 are hydrogen or methyl. 

23. Compounds or their pharmaceutical^ acceptable salts as set forth 
in Claim 17, in which all R 6 are hydrogen atoms. 

24. Compounds or their p harm ace utically acceptable salts as set forth 
in Claim 17, in which Y 1 , Y 2 , Y 3 and Y 4 are selected from the group 
consisting of -CH-, -CF-, -C(NHCOCH 3 )- -C(NHCOC 2 H 5 ) - and -N-. 

25. Compounds or their pharmaceutical^ acceptable salts as set forth 
in Claim 17, in which the rings in the cyclic groups represented by CY are 
selected from the group consisting of cyclopentane ring, cyclohexane ring, 
pyrrolidine ring, morpholine ring, piperazine ring, piperidine ring, benzene 
ring, dihydropyridine ring, pyridine ring, pyrazine ring, pyrimidine ring, 
pyrrole ring, pyrazole ring, imidazole ring, triazole ring, oxazole ring, 
oxadiazole ring, tetrazole ring, oxazolidine ring and thiazole ring. 

26. Compounds or their pharmaceutical^ acceptable salts as set forth 
in Claim 17, in which CY is a substituent selected from the group consisting 
of phenyl, 4-fluorophenyl, 4-chlorophenyl, 3,4-difluorophenyl, 
4-methoxyphenyl, 4-tolyl, 4-trifluoromethylphenyl, pyridinyl, pyridin-3-yl, 
pyrazinyl, pyrimidinyl, 6-fluoropyridin-3-yl, 2-fluoropyridin-4-yl, 
6-trifluoromethylpyridin-3-yl, 6-methoxypyridin-3-yl, pyrrol- 1-yl, pyrazolyl, 
imidazolyl, 2-methylimidazolyl, 4-methylimidazolyl, 1,2,3-triazoM-yl, 
4-methyl-l,2,3-triazol-l-yl> 1,2,4-triazoM-yl, 1,2,3,4-tetrazoM-yl, 
l,2,3,4-tetrazol-2-yl, thiazolyl, pyrrolidin-l-yl, piperidinyl, 2-piperidon-l-yl, 
2-pyridon-l-yl, 2-pyrrolidon-l-yl, oxazolidin*2-on-l-yl, 
4-methanesulfonyl*piperazin-2-on-l-yl, cyclopentyl and cyclohexyl. 

27. Compounds or their pharmaceutical^ acceptable salts as set forth 
in Claim 17, in which the aromatic ring in mono* or bi-cyclic aromatic 
carbocyclic group or aromatic heterocyclic group represented by Ar is 
selected from the group consisting of benzene ring, pyridine ring, pyrazine 
ring and pyrimidine ring. 
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28. Compounds or their pharmaceutically acceptable salts as set forth 
in Claim 17, in which Ar is a substituent selected from the group consisting 
of phenyl, 4-fluorophenyl, 3,4-difluorophenyl, 4xhlorophenyl, 
4-methoxyphenyl, 4-tolyl, 4-trifluoromethylphenyl, pyridinyl, 
6-fluoropyridin-3-yl, 6-tri£Luoromethylpyridin-3-yl, and 
6 - me t hoxypy r idin - 3 - y 1 . 



29. Piperidine derivatives which are represented by the general formula 
[1-2]: 

[Structure 5] 




[in which Ria, R2, R3, R4 R5) R 6 ? yi, Y2, Y», Y4, CY\ Ar and n have the 
same significations as given in Claim 3] or their pharmaceutically 
acceptable salts. 

30. Pharmaceutical preparations which comprise the compounds or 
their pharmaceutically acceptable salts as set forth in Claim 17 or the 
compounds or their pharmaceutically acceptable salts as set forth in Claim 
29, and pharmaceutically acceptable carriers. 

31. A method for producing a compound represented by the general 
formula [I'l], which comprises a step for amidating a compound 
represented by a general formula [Ila]- 

[Structure 6] 
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[in which, R2, R3, R4, R5, R6j Y \ Y 2 , Y», Y*, W», and n have the 
same significations as given in Claim 2] 
with a compound represented by a general formula (Ilia) 
[Structure 7] 



O 




[Ilia] 



CY 



[in which Ar, R la and CY have the same significations as given in 
Claim 2]. 



[Description] 
[Technical Field] 
[0001] 

This invention relates to piperidine derivatives which are useful in 
the filed of medicines. Said compounds act as antagonists to melanin 
concentrating hormone receptor, and are useful as preventing or treating 
agents of various diseases of cardiovascular system, nervous system, 
metabolic systems, reproductive system, respiratory system, digestive 
system and the like. 
[0002] 

[Background Art] 

Melanin concentrating hormone (hereafter abbreviated as "MCH") 
is a cyclic peptide hormone/neuro-peptide, which was for the first time 
isolated by Kawauchi, et al. in 1983 from sermon hypophysis [Nature, Vol. 
305, 321 (1983)]. The hormone is known to functionally antagonize to 
melanin cell stimulating hormone in fishes, to cause concentration of 
melanin granules in melanophore and participate in body color change 
[International Review of Cytology, Vol. 126, 1(1991); Trends in 
Endocrinology and Metabolism, Vol. 5, 120 (1994)]. Also in mammals, 
MCH-containing neuron nerve cells are localized in the hypothalamus 
lateral field and uncertain zone, but their nerve fibers are projecting over a 
very wide scope in the brain 

[The Journal of Comparative Neurology, Vol. 319, 218 (1992)], and MCH is 
considered to preside over various central functions in living bodies. 
[0003] 

Hypothalamus lateral field is known of old as feeding center, and 
furthermore, recently molecular biological and pharmacological knowledge 
suggesting participation of MCH in controlling energetic homeostasis are 
being accumulated. That is, it has been reported that expression of mRNA, 
which is a MCH precursor, was accelerated in brains of ob/ob mouse, db/db 
mouse, Ay/a mouse, Zucker fatty rat or the like which are model animals of 
hereditary obesity, or in brains of fasted mice [Nature, Vol. 380, 243 (1996); 
Diabetes, Vol. 47, 294 (1998); Biochemical and Biophysical Research 
Communications, Vol. 268, 88 (2000); Molecular Brain Research, Vol. 92, 43 
(2000)] ._ 
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[0004] 

Acute ventricular administration of MCH to rats was observed to 
induce accelerated feeding activity [Nature, Vol. 380, 243 (1996)] and 
chronic administration invites obesity accompanied by polyphagy 
[Proceedings of the National Academy of Science of the United States of 
America, Vol. 99, 3240, (2002)]. Moreover, MCH precursor gene-deficient 
mouse shows reduced food ingestion or rise in oxygen consumption per body 
weight compared to wild type mice. Its low body weight due to decrease in 
body fat was observed [Nature, Vol. 396, 670 (1998)]. 
[0005] 

On the contrary, transgenic mouse which expresses excessive MCH 
precursor develops obesity accompanied by polyphagy and insulin 
resistance [The Journal of Clinical Investigation, Vol. 107, 379 (2001)]. 
Consequently, it is suggested that MCH is an important factor for 
developing obesity and participates in diseases induced by metabolic 
disorder or respiratory diseases of which one of risk factors is obesity. 
Besides, MCH is known to participate also in anxiety-causing action, 
epilepsy, memory, learning, diuretic action, excretory action of sodium and 
potassium, oxytocin secreting action, reproduction and reproductive 
function [Peptides, Vol. 17, 171 (1996); Peptides, Vol. 18, 1095 (1997), 
Peptides, Vol, 15, 757 (1994); Journal of Neuroendocrinology, Vol. 8, 57 
(1996); Critical Reviews in Neurobiology, Vol. 8, 221, (1994)]. 
[0006] 

MCH causes versatile pharmacological actions through MCH 

receptors which are present mainly in the central nervous system. As 

receptors of MCH, at least two types of type 1 receptors (MCH-1R or SLC-l) 

and type 2 receptors (MCH-2R or SLT) are known [Nature, Vol. 400, 261 

(1999); Nature, Vol. 400, 265 (1999); Biochemical and Biophysical Research 

Communications, Vol. 261, 622 (1999); Nature Cell Biology, Vol. 1, 267 

(1999); FEBS Letters, Vol. 457, 522 (1999); Biochemical and Physical 

Research Communications, Vol. 283, 1013 (2001); The Journal of Biological 

Chemistry, Vol. 276, 20125 (2001); Proceedings of the National Academy of 

Sciences of the United States of America, Vol. 98, 7564 (2001); Proceedings 

of the National Academy of Sciences of the United States of America, Vol. 98, 

7576 (2001); The Journal of Biological Chemistry, Vol. 276, 34664 (2001); 
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and Molecular Pharmacology, Vol. 60, 632 (2001)]. 
[0007] 

Of those, the pharmacological action observed on rodents is induced 
mainly via MCH-1R [Genomics, Vol. 79, 785(2002)]. Because MCH-1R 
gene-deficient mice chronically administered with MCH do not develop 
polyphagy or obesity, it is known that controlling of energy exchange by 
MCH is induced via MCH-1R. Furthermore, deficiency of MCH1R 
promotes activity amount of mouse [Proceedings of the National Academy of 
Sciences of the United States of America, Vol. 99, 3240 (2002)], and its 
participation in central diseases accompanied by behavioral disorder, for 
example, attention- deficit hyperactivity disorder, schizophrenia and the like 
also is strongly suggested [Molecular Medicine Today, Vol. 6, 43 (2000); 
Trends in Neuroscience, Vol. 24, 527 (2001)]. 
[0008] 

It is also reported that autoantibody to MCH-1R is present in serum 
of vitiligo vulgaris patient [The Journal of Clinical Investigation, Vol. 109, 
923 (2002)]. Furthermore, expression of MCH-1R in certain species of 
cancer cells was reported, and in vivo expression sites of MCH and MCH-1R 
also suggest their participation in cancer, sleep, vigil, drug dependence and 
digestive disorders [Biochemical and Biophysical Research 
Communications, Vol. 289, 44 (2001); Neuroendocrinology, Vol. 61, 348 
(1995); Endocrinology, Vol. 137, 561 (1996); The Journal of Comparative 
Neurology, Vol. 435, 26 (2001)]. 
[0009] 

Functions of MCH are expressed upon its binding to MCH receptors. 

Therefore, when its binding to MCH receptor is inhibited, expression of 

MCH action can be inhibited. In consequence, substances which are 

antagonists to binding of MCH with its receptor are useful as preventing or 

treating agent of those various diseases in which MCH participates, for 

example, metabolic disorders represented by obesity, diabetes, hormone 

disorder, hyperlipidemia, gout, fatty liver, hepatitis and cirrhosis; 

cardiovascular disorders, represented by stenocardia, acute or congestive 

heart failure, myocardial infarction , coronary atherosclerosis, hypertension, 

renal diseases and electrolyte abnormality; central nervous system or 

peripheral nervous system disorders represented by bulimia, emotional 
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disturbance, depression, anxiety, epilepsy, delirium, dementia, 
schizophrenia, attention-deficit hyperactivity disorder, memory impairment, 
sleep disorders, cognitive failure, dyskinesia, paresthesias, smell disorders, 
morphine tolerance, drug dependence and alcoholism; reproductive 
disorders represented by infertility, preterm labor and sexual dysfunction; 
digestive disorders; respiratory disorders; cancer or pigmentation. 
[0010] 

As compounds having analogous structures to those of the present 
invention compounds, for example, as compounds not having spiro ring, 1) 
those disclosed on J. Med. Chem., 39 (7) 1514 - 20 (1996) and 2) those 
disclosed in JP Announcement (Tokuhyo) Hei 11 (l999)-507344Acan be 
named. Again, as the compounds having spiro ring, there are those 
disclosed in International Publication WO 02/088089 Pamphlet. However, 
those compounds do not have MCH-IR antagonizing action. 
[0011] 

On the other hand, as to heretofore known antagonists to 
melanin-concentrating hormone receptor, descriptions are found in, for 
example, International Publications WO 01/21577 Pamphlet, WO 01/82925 
Pamphlet, WO02/06245 Pamphlet, and WO 02/02744 Pamphlet; and in JP 
2002-3370A. In particular, WO 02/02744 or WO 02/06245 disclose 
compounds having a spiro ring, but they differ from the compounds of the 
present invention at the carbon moiety adjacent to the amidic carbonyl 
group (CO) in general formula [I] of the present invention. 
[0012] 



Patent literature 1 
Patent literature 2 
Patent literature 3 
Patent literature 4 



JP-H11-507344A 
WO02/088089 
WO02/02774 
WO02/06245 



Nonpatent literature l: J. Med. Chem., 39 (7) 1514 - 20 (1996) 

[0013] 

[Problems that the Invention is to Solve] 

The object of the present invention is to provide piperidine 

derivatives which have an action to inhibit binding of MCH to MCH-IR, and 

also to provide preventing or treating agents utilizing them, of diseases 
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such as metabolic disorders represented by obesity, diabetes, hormone 
disorder, hyperlipidemia, gout, fatty liver, hepatitis and cirrhosis; 
cardiovascular disorders, represented by stenocardia, acute or congestive 
heart failure, myocardial infarction , coronary atherosclerosis, hypertension, 
renal diseases and electrolyte abnormality; central nervous system or 
peripheral nervous system disorders represented by bulimia, emotional 
disturbance, depression, anxiety, epilepsy, delirium, dementia, 
schizophrenia, attention-deficit hyperactivity disorder, memory impairment, 
sleep disorders, cognitive failure, dyskinesia, paresthesias, smell disorders, 
morphine tolerance, drug dependence and alcoholism; reproductive 
disorders represented by infertility, preterm labor and sexual dysfunction; 
digestive disorders; respiratory disorders; cancer or pigmentation. 
[0014] 

[Means for Solving the Problems] 

We have engaged in concentrative studies with the view to develop 
compounds which inhibit binding of MCH to MCH1R, to discover that 
pyridine derivatives having specific spiro ring were novel substances and 
effective as MCH-IR antagonist. Pursuing the studies further, we 
discovered that piperidine derivatives having a structure in which the spiro 
ring moiety is open also have similar MCH-IR antagonizing action. The 
present invention is completed based on such discoveries. 
[0015] 

Namely, the present invention relates to: 

(l) an antagonist to melanin-concentrating hormone receptor which 
comprises as the active ingredient a piperidine derivative represented by 
the following general formula [I] 
[Structure 8] 




[in which R 1 stands for hydrogen, hydroxyl or optionally 
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halogen-substituted lower alkyl, or R 1 and Z together form a 3 to 
6-membered aliphatic carbocycle or aliphatic heterocycle, with the carbon 
atom to which they bind, said aliphatic carbocycle or aliphatic heterocycle 
optionally having a substituent group selected from Group a, 

R 2 , R 3 and R 5 each independently stands for hydrogen or optionally 
halogen-substituted lower alkyl, 

R 4 each independently stands for hydrogen, halogen, hydroxyl, or 
optionally halogen-substituted lower alkyl, 

R 6 each independently stands for hydrogen, halogen or optionally 
halogen-substituted lower alkyl, 

n stands for an integer of 1 — 8, 

W 1 and W 2 either each stands for hydrogen, or W 1 and W 2 together 
form O-CH2-, - CH 2 - CH 2 - or - CH2-O-, 

Z stands for lower alkyl or CY, or R 1 and Z together form a 3 to 
6-membered aliphatic carbocycle or aliphatic heterocycle, with the carbon 
atom to which they bind, said aliphatic carbocycle or aliphatic heterocycle 
optionally having a substituent group selected from Group a, 

CY stands for a cyclic group optionally having one, two or more 
substituent groups selected from Group a, which group is selected from 

1) 3 to 10-membered aliphatic carbocyclic groups, 

2) 3 to 10-membered aliphatic heterocyclic groups, 

3) 5 or 6-membered aromatic carbocyclic groups, and 
2) 5 or 6-membered aromatic heterocyclic groups, 

Y 1 , Y 2 , Y 3 and Y 4 each independently stands for methyene which 
optionally has a substituent group selected from Group a, or nitrogen atom, 
with the proviso that not all of Y 1 to Y 4 are simultaneously nitrogen atoms, 
and 

Ar stands for a mono- or bi-cyclic aromatic carbocyclic or aromatic 
heterocyclic group which may have one, two or more substituent groups 
selected from Group p] 
or its pharmaceutical^ acceptable salt: 
[Group a] 

halogen, hydroxyl, amino, nitro, oxo, mono-lower alkylamino, 

drlower alkylamino, optionally halogen-substituted lower alkyl, optionally 

fluorine -substituted lower alkyloxy, lower cycloalkyloxy, lower 
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alkyloxycabonyl, (lower alkyloxycarbonyl) amino, (lower alkyloxycarbonyl) 
lower alkylamino, lower alkylcarbonyl, lower alkylcarbonyloxy, (lower 
alky lcarbonyl) amino, (lower alkylcarbonyl) lower alkylamino, carbamoyl, 
mono-lower alkylcarbamoyl, dHower alkylcarbamoyl, carbamoylamino, 
mono-lower alkylcarbamoylamino, di-lower alkylcarbamoylamino, 
(mono-lower alkylcarbamoyl) lower alkylamino, (di-lower alkylcarbamoyl) 
lower alkylamino, carbamoyloxy, mono-lower alkylcarbamoyloxy, di-lower 
alkylcarbamoyloxy, lower alkylsulfonyl, lower alkylsulfonylamino, 
sulfamoyl, mono-lower alkylsulfamoyl, di-lower alkylsulfamoyl, 
sulfamoylamino, (mono-lower alkylsulfamoyl) amino, (di-lower 
alkylsulfamoyl)amino, (mono-lower alkylsulfamoyl) lower alkylamino and 
(di-lower alkylsulfamoyl) lower alkylamino. 
[Group p] 

nitro, aryloxy, lower cycloalkyl, lower cycloalkyloxy, lower 
alkylenedioxy, halogen, hydroxyl, optionally hydroxyl- or 
fluorine -substituted lower alkyl and optionally fluorine -substituted lower 
alkyloxy; 
[0016] 

(2) an antagonist as set forth in (l) which comprises as the active 
ingredient a compound represented by the following general formula [I-l] 
[Structure 9] 




[Mi 



w 4 

[in which R la stands for hydrogen, hydroxyl, or optionally 
halo gen -substituted lower alkyl, 

W 3 stands for -O- or -CH 2 - 

W4 stands for -CH2- or -O-, 
with the proviso that W 3 and W 4 are not -O- at the same time, and 

R2, R3, R4, R5 ? r 6> Y i,Y2, Y 3 , Y 4 , CY, Ar and n have the same 
significations as above]; and 
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[0017] 



(3) an antagonist as set forth in (l) which comprises as the active 
ingredient a compound represented by the following general formula [1*2] 
[Structure 10] 



consisting of pyrrolyl, imidazolyl, lower alkylimidazolyl, 4-nitroimidazolyl, 
triazolyl, lower alkyltriazolyl, tetrazolyl, pyridonyl, 2-oxo-l-piperidinyl, 
2-oxo-l-piperazinyl, 4-lower alkyl-2-oxo-l-piperazinyl, 4-lower 
alkylsulfonyl-2-oxo* 1-piperazinyl and 4-lower 
alkylcarbonyl-2-oxo- lpiperazinyl, and 

Ria, R2 5 R3 5 R 4 R5j R6) Y \ Y*, Y*, Y*, Ar and n have the same 
significations as above]. 
[0018] 

The present invention further provide the method for preparing the 
compounds represented by the formula [I], formula [1*1], formula [1-2], and 
the compounds represented by the formula [i-l] or the formula [1-2]. 
[0019] 

The present invention furthermore provides preventing or treating 
agent comprising the compounds represented by the formula [I], formula 
[I-l], formula [1-2], as the active ingredient, of metabolic disorders 
represented by obesity, diabetes, hormone disorder, hyperlipidemia, gout, 
fatty liver, hepatitis and cirrhosis; cardiovascular disorders, represented by 
stenocardia, acute or congestive heart failure, myocardial infarction , 
coronary atherosclerosis, hypertension, renal diseases and electrolyte 
abnormality; central nervous system or peripheral nervous system 
disorders represented by bulimia, emotional disturbance, depression, 
anxiety, epilepsy, delirium, dementia, schizophrenia, attention-deficit 



R 



1a 




[in which CY stands for a substituent selected from the group 
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hyperactivity disorder, memory impairment, sleep disorders, cognitive 
failure, dyskinesia, paresthesias, smell disorders, morphine tolerance, drug 
dependence and alcoholism; reproductive disorders represented by 
infertility, preterm labor and sexual dysfunction,* digestive disorders; 
respiratory disorders; cancer or pigmentation; 
[0020] 

Hereinafter the codes and terms used in the present specification 
are explained. 
[0021] 

As "halogen", fluorine, chlorine, bromine and iodine can be named. 

[0022] 

"Lower alkyl" includes Ci — C6 alkyl, i.e., Ci — C6 straight chain alkyl 
and C3 — C6 branched chain alkyl, specific examples being methyl, ethyl, 
n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, 
isopentyl, neopentyl, tert-pentyl, 1-methylbutyl, 2-methylbutyl, 
1,2-dimethylpropyl, 1-ethylpropyl, n-hexyl, isohexyl, 1 methylpentyl, 
2-methylpentyl, 3-methylpentyl, 1,1 -dime thy lbutyl, 1,2-dimethylbutyl, 
2,2-dimethylbutyl, 1-ethylbutyl, 1,1,2-trimethylpropyl, 

1,2,2-trimethylpropyl, l-ethyl-2-methylpropyl, 1-ethyM-methylpropyl and 

the like. 

[0023] 

"Lower cycloalkyl" includes C3 — C6 cycloalkyl, specific examples 
being cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl. 
[0024] 

"Lower cycloalkyloxy" includes those groups in which C3 - C6 
cycloalkyl binds to oxygen, specific examples being cyclopropyloxy, 
cyclobutyloxy, cyclopentyloxy and cyclohexyloxy. 
[0025] 

"Oxo" signifies a group which, together with a carbon atom in an 
organic compound, forms carbonyl. For example, as to R 5 , it refers to the 
case where two R 5 's and the carbon atom to which they bind form a carbonyl 
group. 
[0026] 

"Optionally fluorine -substituted lower alkyl" signifies lower alkyl or 

lower alkyl whose part or all of hydrogen atoms are substituted with 
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fluorine atoms, specific examples of the latter fluorine -substituted lower 
alkyl being fluoromethyl, difluoromethyl, trifluoromethyl, 1,2-difluoroethyl, 
and the like. 
[0027] 

"Optionally halogen-substituted lower alkyl" signifies lower alkyl or 
lower alkyl whose part or all of hydrogen atoms are substituted with 
halogen atoms, specific examples of the latter halogen -substituted lower 
alkyl being fluoromethyl, difluoromethyl, trifluoromethyl, 1,2-difluoroethyl, 
chloro methyl, dichloromethyl, trichloromethyl, 1,2-dichloroethyl and the 
like. 
[0028] 

"Optionally fluorine-substituted lower alkyloxy" includes those 
groups in which lower alkyl or fluorine-substituted lower alkyl binds to 
oxygen, specific examples being- as lower alkyloxy, methoxy, ethoxy, 
n-propyloxy, isopropyloxy, n-butyloxy, isobutoxy, tert-butoxy, n-pentyloxy 
and the like; and as fluorine-substituted lower alkyloxy, fluoromethoxy, 
difluoromethoxy, trifluoromethoxy, 1,2-difluoroethoxy and the like. 
[0029] 

"Mono-lower alkylamino" is an amino in which one of its hydrogen 
atoms is mono-substituted with lower alkyl, specific examples being 
methylamino, ethylamino, n-propylamino, isopropylamino, n-butylamino, 
sec-butylamino, tert-butylamino and the like. 
[0030] 

"Di-lower alkylamino" is an amino whose two hydrogen atoms are 
substituted with lower alkyl groups, specific examples being dimethylamino, 
diethylamino, ethylmethylamino, di(n-propyl)amino, methylpropylamino, 
diisopropylamino and the like. 
[0031] 

"Lower alkyloxycarbonyl" is a carbonyl to which lower alkyloxy is 
bound, which includes Ci — C6 alkyloxycarbonyl, specific examples being 
methoxycarbonyl, ethoxycarbonyl, n-propyloxycarbonyl, 
isopropyloxycarbonyl, n-butyloxycarbonyl, isobutoxycarbonyl, 
tert-butoxycarbonyl, n-pentyloxycarbonyl, and the like. 
[0032] 

"(Lower alkyloxycarbonyDamino" is an amino to which lower 
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alkyloxycarbonyl is bound, which includes Ci — C6 alkyloxycarbonylamino, 
specific examples being methoxycarbonylamino, ethoxycarbonylamino, 
n-propyloxycarbonylamino, isopropyloxycarbonylamino, 
n-butoxycarbonylamino, isobutoxycarbonylamino, 
tert-butoxycarbonylamino, n-pentyloxycarbonylamino and the like. 
[0033] 

"(Lower alkyloxycarbonyOlower alkylamino" is a mono-lower 
alkylamino whose hydrogen on the nitrogen atom is substituted with a 
lower alkyloxycarbonyl. As specific examples, 
(methoxycarbonyl)methylamino, (ethoxycarbonyl)methylamino, 
(n-propyloxycarbonyl)methylamino and the like can be named. 
[0034] 

"Lower alkylcarbonyl" is a carbonyl to which lower alkyl is bound, 
which includes Ci — C6 alkylcarbonyl, specific examples being acetyl, 
propionyl, butyryl, isobutyryl, valeryl, isovaleryl, pivaloyl and the like. 
[0035] 

"Lower alkylcarbonylamino" is an amino one of whose hydrogen 
atoms is substituted with lower alkylcarbonyl, specific examples being 
acetamino, propionylamino, isobutyrylamino, valerylamino, 
isovalerylamino, pivaloylamino and the like. 
[0036] 

"(Lower alkylcarbonyl)lower alkylamino" is a mono-lower 
alkylamino in which the hydrogen on its nitrogen atom is substituted with 
lower alkylcarbonyl, specific examples of which including 
(methylcarbonyl)methylamino, (ethylcarbonyl)methylamino, 
(n-propylcarbonyl)methylamino and the like. 
[0037] 

"Lower alkylcarbonyloxy" is a group in which a lower alkylcarbonyl 
is bound to oxygen, specific examples including acetoxy, propionyloxy, 
valeryloxy, isovaleryloxy, pivaloyloxy and the like. 
[0038] 

"Mono-lower alkylcarbamoyl" is a carbamoyl one of whose hydrogen 

atoms is substituted with lower alkyl, specific examples including 

methylcarbamoyl, ethylcarbamoyl, n-propylcarbamoyl, isopropylcarbamoyl, 

n-butylcarbamoyl, sec-butylcarbamoyl, tert-butylcarbamoyl and the like. 
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[0039] 

"DHower alkylcarbamoyl" is a carbamoyl whose two hydrogen 
atoms are substituted with lower alkyl groups, specific examples including 
dimethylcarbamoyl, diethylcarbamoyl, ethylmethylcarbamoyl, 
di(n-propyl)carbamoyl, methylpropylcarbamoyl, diisopropylcarbamoyl and 
the like. 
[0040] 

"Mono-lower alkylcarbamoylamino" is an amino one of whose 
hydrogen atoms is substituted with mono-lower alkylcarbamoyl group, 
specific examples including methylcarbamoylamino, ethylcarbamoylamino, 
n-propylcarbamoylamino, isopropylcarbamoylamino, 
n-butylcarbamoylamino, sec-butylcarbamoylamino, 
tert-butylcarbamoylamino and the like. 
[0041] 

"DHower alkylcarbamoylamino" is an amino one of whose hydrogen 
atoms is substituted with di-lower alkylcarbamoyl, specific examples 
including dimethylcarbamoylamino, diethylcarbamoylamino, 
di(n-propyl)carbamoylamino, diisopropylcarbamoylamino, 
di(n-butyl)carbamoylamino, di(sec-butyl)carbamoylamino, 
di(tert-butyl)carbamoylamino, and the like. 
[0042] 

"(Mono-lower alkylcarbamoyl)lower alkylamino" is a mono-lower 
alkylamino whose hydrogen on the nitrogen atom is substituted with lower 
alkylcarbamoyl, specific examples including 

(monomethylcarbamoyl)methylamino, (monoethylcarbamoyl)methylamino, 

[mono(n-propyl)carbamoyl]methylamino, and the like. 

[0043] 

"(Di-lower alkylcarbamoyl)lower alkylamino" is a mono-lower 
alkylamino whose hydrogen on the nitrogen atom is substituted with 
di-lower alkylcarbamoyl, specific examples including 
(dimethylcarbamoyl)methylamino, (diethylcarbamoyl)methylamino, 
[di(n-propyl)carbamoyl]methylamino and the like. 
[0044] 

"Mono-lower alkylcarbamoyloxy" is a group in which lower 

alkylcarbamoyl is bound to oxygen, specific examples including 
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methylcarbamoyloxy, ethylcarbamoyloxy, n-propylcarbamoyloxy, 
isopropylcarbamoyloxy, n"butylcarbamoyloxy, sec-butylcarbamoyloxy, 
tert-buty lcarbamoyloxy and the like. 
[0045] 

"DHower alky lcarbamoyloxy" is a group in which dHower 
alkylcarbamoyl is bound to oxygen, specific examples including 
dime thy lcarbamoyloxy, die thy lcarbamoyloxy, e thy Ime thy lcarbamoyloxy, 
di(n-propyl)carbamoyloxy, methylpropylcarbamoyloxy, 
diisopropy lcarbamoyloxy and the like. 
[0046] 

"Lower alkylsulfonyl" is a group in which lower alkyl is bound to 
sulfonyl, specific examples including methylsulfonyl, ethylsulfonyl, 
n-propylsulfonyl, isopropylsulfonyl, n-butylsulfonyl, sec-butylsulfonyl, 
tert-butylsulfonyl and the like. 
[0047] 

"Lower alkylsulfonylamino" is an amino one of whose hydrogen 
atoms is substituted with lower alkylsulfonyl, specific examples including 
methylsulfonylamino, ethylsulfonylamino, n-propylsulfonylamino, 
isopropylsulfonylamino, n-butylsulfonylamino, sec- butylsulfonylamino, 
tert butylsulfonylamino and the like.] 
[0048] 

"Mono-lower alkylsulfamoyl" is a sulfamoyl one of whose hydrogen 
atoms is substituted with lower alkyl, specific examples including 
monomethylsulfamoyl, monoethylsulfamoyl, mono(n-propyl)sulfamoyl, 
monoisopropylsulfamoyl, mono(n-butyl)sulfamoyl, 
mono(sec-butyl)sulfamoyl, mono(tert"butyl)sulfamoyl and the like. 
[0049] 

"DHower alkylsulfamoyl" is a sulfamoyl whose two hydrogen atoms 
are substituted with lower alkyl groups, specific examples including 
dimethylsulfamoyl, diethylsulfamoyl, di(n-propyl)sulfamoyl, 
diisopropylsulfamoyl, di(n-butyl)sulfamoyl, di(sec-butyl)sulfamoyl, 
di(tert-butyl)sulfamoyl and the like. 
[0050] 

"(Lower alkylsulfamoyl) amino" is an amino one of whose hydrogen 

atoms is substituted with a lower alkylsulfamoyl, specific examples 
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including (monomethylsulfamoyl)amino, (monoethylsulfamoyl)amino, 
[mono(n-propyl)sulfamoyl]amino, (monoisopropylsulfamoyl)amino, 
[mono(n-butyl)sulfamoyl] amino, [mono(sec"butyl)sulfamoyl] amino, 
(tert-butylsulfamoyl)amino and the like. 
[0051] 

"(DHower alky lsulfamoyl) amino" is an amino one of whose 
hydrogen atoms is substituted with dHower alkylsulfamoyl, specific 
examples including (dimethylsulfamoyl)amino, (diethylsulfamoyl)amino, 
(e thy lmethylsulfamoyl) amino, [di(n-propyl)sulfamoyl]amino, 
(methylp ropy lsulfamoyl) amino, (diisopropylsulfamoyl)amino and the like. 
[00052] 

"(Mono-lower alkylsulfamoyl)lower alkylamino" is a "lower 
alkylamino" whose hydrogen on the nitrogen atom is substituted with 
mono-lower alkylsulfamoyl, specific examples including 
(monomethylsulfamoyOmethylamino, (monoethylsulfamoyl)methylamino, 
[mono(n-propyl)sulfamoyl]methylamino and the like. 
[0053] 

"(DHower alkylsulfamoyl) lower alkylamino" is a "lower alkylamino" 
whose hydrogen on the nitrogen atom is substituted with dHower 
alkylsulfamoyl, specific examples including 

(dimethylsulfamoyl)methylamino, (diethylsulfamoyl)methylamino, 

[di(n-propyl)sulfamoyl]methylamino and the like. 

[0054] 

Where R 1 and Z together form, with the carbon atom to which they 
bind, a "3 to 6-membered aliphatic heterocyclic group", examples of the 
aliphatic carbocycle include cyclopropane ring, cyclobutane ring, 
cyclopentane ring, cyclohexane ring and the like. 
[0055] 

Where R 1 and Z together form, with the carbon atom to which they 
bind, a "3 to 6-membered aliphatic heterocyclic group", examples of the 
aliphatic heterocycle include aziridine ring, oxolan ring, pyrrolidine ring, 
piperidine ring, tetrahydropyran ring, tetrahydrofuran ring, dioxane ring, 
morpholine ring and the like. 
[0056] 

As examples of aliphatic carbocycle of the "3 to 10-membered 
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aliphatic carbocyclic group" represented by CY, cyclopropane ring, 
cyclobutane ring, cyclopentane rung, cyclohexane ring, cyclopentane ring, 
cyclohexene ring, cycloheptane ring, cyclooctane ring, cyclononane ring, 
cyclodecane ring and the like can be named. 
[0057] 

As examples of aliphatic heterocycle of the "3 to 10-membered 
aliphatic heterocyclic group" represented by CY, aziridine ring, oxolan ring, 
azetidine ring, pyrrolidine ring, piperidine ring, tetrahydrofuran ring, 
tetrohydropyran ring, 1,4-dioxane ring, morpholine ring, dihydropyridine 
ring and the like can be named. 
[0058] 

As an example of aromatic carbocycle of the "5- or 6-membered 
aromatic carbocyclic group" represented by CY, benzene ring may be named. 
[0059] 

As examples of aromatic heterocycle of the "5- or 6-membered 
aromatic heterocyclic group" represented by CY, pyran ring, pyrrole ring, 
thiophene ring, pyrazole ring, imidazole ring, triazole ring, tetrazole ring, 
oxazole ring, oxadiazole ring, thiazole ring, pyridine ring, pyrazine ring, 
pyrimidine ring, pyridazine ring and the like can be named. 
[0060] 

As examples of aromatic carbocycle of the "mono-or bicyclic 
aromatic carbocyclic group " represented by Ar, benzene ring and 
naphthalene ring can be named. 
[0061] 

As examples of aromatic heterocycle of the "mono- or bi-cyclic 
aromatic heterocyclic group" represented by Ar, pyran ring, pyrrole ring, 
thiophene ring, pyrazole ring, imidazole ring, oxazole ring, isoxazole ring, 
thiazole ring, isothiazole ring, oxadiazole ring, thiadiazole ring, triazole ring, 
tetrazole ring, pyridine ring, pyrazine ring, pyrimidine ring, pyridazine ring, 
indoline ring, benzofuran ring, benzothiophene ring, benzimidazole ring, 
benzoxazole ring, benzisoxazole ring, benzothiazole ring, benzisothiazole 
ring, indazole ring, purine ring, quinoline ring, isoquinoline ring, 
phthalazine ring, naphthyridine ring, quinoxaline ring, quinazoline ring, 
cinnoline ring, pteridine ring and the like can be named. 
[0062] 

26 



As the substituent groups selected from Group a, the following can 
be named- 

[Group a] halogen, hydroxyl, amino, nitro, oxo, mono-lower alkylamino, 
di-lower alkylamino, optionally halogen-substituted lower alkyl, optionally 
fluorine -substituted lower alkyloxy, lower cycloalkyloxy, lower 
alkyloxycarbonyl, (lower alkyloxycarbonyl) amino, (lower 
alkyloxycarbonyOlower alkylamino, lower alkylcarbonyl, lower 
alkylcarbonyloxy, (lower alkylcarbonyDamino, (lower alkylcarbonyOlower 
alkylamino, carbamoyl, mono-lower alkylcarbamoyl, di-lower 
alkylcarbamoyl, carbamoylamino, mono-lower alkylcarbamoylamino, 
di-lower alkylcarbamoylamino, (mono-lower alkylcarbamoyDlower 
alkylamino, (di-lower alkylcarbamoyDlower alkylamino, carbamoyloxy, 
mono-lower alkylcarbamoyloxy, di-lower alkylcarbamoyloxy, lower 
alkylsulfonyl, lower alkylsulfonylamino, sulfamoyl, mono-lower 
alkylsulfamoyl, di-lower alkylsulfamoyl, sulfamoylamino, (mono-lower 
alkylsulfamoyDamino, (di-lower alkylsulfamoyDamino, (mono-lower 
alkylsufamoyOlower alkylamino and (di-lower alkylsufamoyOlower 
alkylamino. 
[0063] 

Also as the substituent groups selected from Group p, the following 
can be named- 
[Group p] 

nitro, aryloxy, lower cycloalkyl, lower cycloalkyloxy, lower alkylenedioxy, 
halogen, hydroxyl, optionally hydroxyl- or fluorine -substituted lower alkyl 
and optionally fluorine -substituted lower alkyloxy. 
[0064] 

"Pharmaceutically acceptable salts" of the compounds which are 
represented by the general formula [I] signify those customarily used salts 
which are permissible to be used in drug, specific examples including acid 
addition salts at amino or acid addition salts at nitrogen-containing 
heterocycle. 
[0065] 

As such acid addition salts, inorganic acid salts such as 

hydrochloride, sulfate, nitrate, phosphate, perchlorate and the like; organic 

acid salts such as maleate, fumarate, tartarate, citrate, ascorbate, 

27 



trifluoro acetate and the like; and sulfonic acid salts such as 
methanesulfonate, isethionate, benzenesulfonate, p-toluenesulfonate and 
the like can be named. 
[0066] 

[Best Mode for Carrying out the Invention] 
Compounds represented by the general formula [I] 

In the compounds represented by the general formula [I], 

R 1 may be, for example, 

1) hydrogen atom, 

2) hydroxyl group, 

3) optionally halogen-substituted lower alkyl group, 

4) aliphatic carbocyclic group in which R 1 and Z together form, with 
the carbon atom to which they bind, a 3 to 6-membered aliphatic carbocycle 
optionally having a substituent selected from Group a, or 

5) aliphatic heterocyclic group in which R 1 and Z together form, with 
the carbon atom to which they bind, a 3 to 6-membered aliphatic 
heterocycle optionally having a substituent selected from Group a. 

[0067] 

As examples of optionally halogen-substituted lower alkyl, methyl, 
ethyl, n-propyl, isopropyl, n-butyl, isobutyl, chloromethyl, fluoromethyl, 
dichloroethyl, difluoroethyl, trifluoromethyl, trifluoroethyl and the like can 
be named. 
[0068] 

Those cases in which R 1 and Z together form, with the carbon atom 
to which they bind, a 3 to 6-membered aliphatic carbocycle or aliphatic 
heterocycle will be explained later. 
[0069] 

Preferred R 1 includes hydrogen, hydroxyl and methyl. 

[0070] 

R 2 , R 3 and R 5 stand for hydrogen or optionally halogen-substituted 
lower alkyl, independently of each other. 
[0071] 

Preferred R 2 includes hydrogen, methyl, ethyl, n-propyl and 
isopropyl. 
[0072] 
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Preferred R 3 include hydrogen. 

[0073] 

Preferred R 5 include hydrogen and methyl. 

[0074] 

R 4 stands for hydrogen, halogen, hydroxyl or optionally 
halogen-substituted lower alkyl, independently of each other. 
[0075] 

As specific examples of R 4 , hydrogen, fluorine, chlorine, hydroxyl, 
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, fluoromethyl, 
chloromethyl, dichloromethyl, trifluoromethyl and the like can be named, 
preferred examples including hydrogen, fluorine and hydroxyl. 
Particularly favorable combinations are* 

• both are hydrogen atoms* 

• one is hydrogen and the other is fluorine* or 

• one is hydrogen and the other is hydroxyl. 

[0076] 

R 6 stands for halogen or optionally halogen-substituted lower alkyl, 
and n stands for an integer of 1 - 8. 
[0077] 

As specific examples of R 6 , hydrogen, fluorine, chlorine, hydroxyl, 
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, fluoromethyl, 
chloromethyl, dichloromethyl, trifluoromethyl and the like can be named, 
preferred examples including hydrogen, fluorine and methyl. In particular, 
hydrogen is recommended. 
[0078] 

W 1 and W 2 each stands for hydrogen, or they together form -O-CH2 
-, -CH 2 -CH 2 -, or -CH2-O -. 
[0079] 

Preferred combinations of W 1 and W 2 include* 

• both W 1 and W 2 are hydrogen atoms* 

• W 1 and W 2 together form -O -CH 2 -* 

• W 1 and W 2 together form -CH 2 -CH 2 -* and 

• W 1 and W 2 together form -CH 2 -O -. 

[0080] 

Z stands for* 
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1) lower alkyl, 

2) CY, 

3) an aliphatic carbocyclic group in which R 1 and Z together form, 
with the carbon atom to which they bind, a 3 to 6-membered aliphatic 
carbocycle which may have substituent(s) selected from Group a, or 

4) an aliphatic heterocyclic group in which R 1 and Z together form, 
with the carbon atom to which they bind, a 3 to 6-membered aliphatic 
heterocycle which may have substituent(s) selected from Group a. 

In particular, CY is recommended. 

[0081] 

Examples of lower alkyl in Z include methyl, ethyl, n-propyl, 
isopropyl, n-butyl and isobutyl. 
[0082] 

CY stands for a cyclic group which may have one, two or more 
substituents selected from Group a, and it is selected from the group 
consisting of 

1) 3 to 10-membered aliphatic carbocyclic groups, 

2) 3 to 10-membered aliphatic heterocyclic groups, 

3) 5 or 6-membered aromatic carbocyclic groups, 

4) 5 or 6-membered aromatic heterocyclic groups. 

[0083] 

As rings in the cyclic groups represented by CY, for example, 
cyclopentane ring, cyclohexane ring, cyclopentene ring, cyclohexene ring, 
pyrrolidine ring, morpholine ring, piperazine ring, piperidine ring, benzene 
ring, pyridine ring, pyrazine ring, pyrimidine ring, pyrrole ring, pyrazole 
ring, imidazole ring, triazole rign, oxazole ring, imidazole ring, triazole ring, 
oxazole ring, oxadiazole ring, thiazole ring, tetrazole ring, dihydropyridine 
ring and the like can be named. Preferably, cyclopentane ring, cyclohexane 
ring, prrolidine ring, morpholine ring, piperazine ring, pyperidine ring, 
benzene ring, dihydropyridine ring, pyridine ring, pyrazine ring, pyrimidine 
ring, pyrrole ring, pyrazole ring, imidazole ring, triazole ring, tetrazole ring, 
oxazole ring, oxadiazole ring, oxazolidine ring and thiazole ring. 
[0084] 

In CY, as specific examples of the substituents selected from Group 

a, fluorine, chlorine, oxo, methyl, ethyl, isopropyl, fluoromethyl, 
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trifluoromethyl, methoxy, ethoxy, cyclopropyloxy, trifluoromethoxy, 
isopropyloxycarbonyl, t-butyloxycarbonyl, methanesulfonyl, acetamino, 
propionylamino and the like can be named. Of those, as preferred 
examples fluorine, chorine, oxo, methyl, ethyl, trifluoromethyl, methoxy, 
methanesulfonyl, acetamino and propionylamino are recommended. 
[0085] 

As specific examples of CY, phenyl, 4-fluorophenyl, 4-chlorophenyl, 
3,4-difluorophenyl, 4-methoxyphenyl, 4-tolyl, 4-ethylphenyl, 
4-isopropylphenyl, 4-fluoromethylphenyl, 4-trifluoromethylphenyl, 
pyridinyl, 2-fluoropyridinyl, pyridin-3-yl, pyrazinyl, pyrimidinyl, 
2-fluoropyridin-4-yl, 6-fluoropyridin-3-yl, 6-trifluoromethylpyridin-3-yl, 
6-methoxypyridin-3-yl, pyrazinyl, pyrrol- 1-yl, pyrazolyl, imidazolyl, 
imidazol-l-yl, 2-methylimidazoM-yl, 1, 2,3, -triazol- 1-yl, 
4-methyl-l,2,3-triazoll-yl, 1,2, 4- triazol- 1-yl, 1,2,3,4,-tetrazoM-yl, 
2,3,4-tetrazol*2-yl, oxazolyl, oxadiazolyl, thiazolyl, pyrrolidin-l-yl, 
piperidinyl, morpholinyl, dihydropyridinyl, 

4-(t-butyloxycarbonyl)piperazinyl, 2-pyperidon-l-yl, 2-pyridon-l-yl, 
2-pyrrolidon- 1-yl, oxazolidin-2-on- 1-yl, 

4-methanesulfonyl-piperazin-2-on-l-yl, cyclopentyl, 3-methylcyclopentyl, 

cyclohexyl, 4-methylcyclohexyl and the like can be named. 

[0086] 

Preferably, phenyl, 4-fluorophenyl, 4-chlorophenyl, 
3,4-difluorophenyl, 4-methoxyphenyl, 4-tolyl, 4-trifluoromethylphenyl, 
pyridinyl, pyridin-3-yl, pyrazinyl, pyrimidinyl, 6-fluoropyridin-3-yl, 
2-fluoropyridin-4-yl, 6-trifuluoromethylpyridin-3-yl, 6-methoxypyridin-3-yl, 
pyrrol- 1-yl, pyrazolyl, imidazolyl, 2-methylimidazolyl, 4-methylimidazolyl, 
l,2,3 triazol-l-yl, 4methyl-l,2,3-triazol-lyl, l,2,4 triazoM yl, 
1,2,3,4-tetrazoM-yl, 2,3,4-tetrazol'2-yl, oxazolyl, oxadiazolyl, thiazolyl, 
pyrrolidin-l-yl, piperidinyl, morpholinyl, dihydropyridinyl, 2-piperidon-l-yl, 
2-pyridon-l-yl, 2-pyrrolidon- 1-yl, oxazolidin-2-on-l-yl, 
4-methanesulfonyl-piperazin-2-on-l-yl, cyclopentyl and cyclohexyl are 
recommendable. 
[0087] 

As the 3 to 6-membered aliphatic carbocycles which Z and R 1 form 

together with the carbon atom to which they bind, specific examples include 
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cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and the like can be named. 
[0088] 

As the 3 to 6-membered aliphatic heterocycles which Z and R 1 
together form with the carbon atom to which they bind, aziridin-2-yl, 
pyrrolidin-3-yl, pyperidin-4-yl, l-(t-butyloxycarbonyl)-piperidinyl, 
tetrahydrofuran-3-yl, tetrahydropyran-4-yl and the like can be named. 
[0089] 

Y 1 , Y 2 , Y 3 and Y 4 , each independently of each other, stand for 
methylene which optionally has substituent(s) selected from Group a, or 
nitrogen atom, with the proviso that not all of Y 1 trough Y 4 are 
simultaneously nitrogen atoms. 
[0090] 

As the substituent selected from Group a which the methylene may 
have, for example, fluorine, chlorine, methoxy, acetamino, propionylamino 
and the like can be named. 
[0091] 

Preferred specific examples of Y 1 , Y 2 , Y 3 and Y 4 are, independently 
of each other, -CH-, -CF, -C(NHCOCH 3 )-, -C(NHCOC 2 H 5 ) - or -N-. 
[0092] 

Preferred combinations of Y 1 , Y 2 , Y 3 , and Y 4 are the following. 
[Structure 11] 



F 




W 2 W 2 W 2 W 2 F W 2 




NHCOCH3 NHCOC 2 H 5 

Hp i^y s-q 

W 2 W 2 W 2 F W 2 W 2 

[0093] 

Of those, preferably the following are recommended. 
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[Structure 12] 



F 





[0094] 

Ar stands for mono- or bi-cyclic aromatic carbocyclic group or 
aromatic heterocyclic group, which may have one, two or more substituents 
selected from Group p. 
[0095] 

As preferred examples of the aromatic carbocycle or aromatic 
heterocycle of Ar, benzene ring, pyridine ring, pyrazine ring, pyrimidine 
ring, pyridazine ring, pyrrole ring, pyrazole ring, imidazole ring, thiazole 
ring, triazole ring and the like can be named. In particular, benzene ring, 
pyridine ring, pyrazine ring and pyrimidine ring are recommendable. 
[0096] 

Preferred substituents on Ar which are selected form Group p 
include fluoro, chloro, methyl, ethyl, n-propyl, isopropyl, fluoromethyl, 
trifluoromethyl, methoxy, ethoxy, cyclopropyloxy and trifluoromethoxy and 
the like. In particular, fluoro, choloro, methyl, ethyl, methoxy and 
trifluoromethyl are recommendable. 
[0097] 

As specific examples of Ar, phenyl, 4-fluorophenyl, 
3,4-difluorophenyl, 4-chlorophenyl, 3,4-dichlorophenyl, 4-tolyl, 
4-ethylphenyl, 4-fluoromethylphenyl, 4-trifluoromethylphenyl, 
4-methoxyphenyl, 4-trifluoromethoxyphenyl, pyridinyl, 3-pyridinyl, 
6 -fluoropyridin-3-yl, 6-fluoropyridin-4-yl, 6'methyoxypyridin-3-yl, 
6-trifluoromethylpyridin-3-yl, imidazol-l-yl, 2-methylimidazol- 1-yl, 
4-methylimidazol-l-yl, thiazol-2-yl, 1,2,3-triazoM-yl, 1,2,4-triazoM-yl, 
pyrazinyl, pyrimidinyl and the like can be named. 
[0098] 
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As preferred examples of Ar, phenyl, 4-fluorophenyl, 
3,4-difluorophenyl, 4-chlorophenyl, 4-methoxyphenyl, 4tolyl, 
4-trifluoromethylphenyl, pyridinyl, 6-fluoropyridin-3-yl> 
6-methoxypyridin-3-yl, 6-trifluoromethylpyridin-3-yl, pyrazinyl, 
pyrimidinyl and the like are recommendable. 
[0099] 

Of the compounds represented by the general formula [I], 
particularly those represented by the following general formula [I'l]- 
[Structure 13] 




[i-i] 



[in which R la stands for hydrogen, hydroxyl, or optionally 
halogen-substituted lower alkyl, 

W 3 stands for -O- or -CH 2 - 

W4 stands for -CH2- or -O-, 
with the proviso that W 3 and W 4 are not -O- at the same time, and 

R2, R 3 , R4, R5 ? rg 5 Y i,Y2, Y 3 , Y\ CY, Ar and n have the same 
significations as above]; and 
those represented by the general formula [12] - 
[Structure 14] 




[1-2] 



[in which CY stands for a substituent selected from the group 

34 



consisting of pyrrolyl, imidazolyl, lower alkylimidazolyl, 4-nitroimidazolyl, 
triazolyl, lower alkyltriazolyl, tetrazolyl, pyridonyl, 2-oxo-l-piperidinyl, 
2-oxo-l-piperazinyl, 4-lower alkyl-2-oxo-l- piperazinyl, 4-lower 
alkylsulfonyl-2-oxo* 1-piperazinyl and 4-lower 
alkylcarbonyl-2-oxo-l-piperazinyl, and 

Ria, R2, R3, R4 ? R5 ? r 6j yi, Y* Y 3 , Y 4 , Ar and n have the same 
significations as above]; 

are novel substances and are especially recommendable compounds. 
[0100] 

W 3 represents -O or -CH2". 

[0101] 

W 4 represents -CH2" or -O, provided that W 3 and W 4 are not -O- at 
the same time. 
[0102] 

A preferred combination of W 3 and W 4 as follow; 
W 3 = O, W 4 = =CH 2 -, or 
W 3 = CH2-, W 4 = o. 
[0103] 

Of those compounds represented by the general formula [1*1], the 
following are preferred' 

(1) compounds of the general formula [1*1] in which R la is hydrogen, 
methyl or hydroxyl; 

(2) compounds of above (l), in which R 2 is hydrogen, methyl, ethyl, 
n-propyl or isopropyl; 

(3) compounds of above (l) or (2), in which R 3 are hydrogen atoms; 

(4) compound of (l) - (3), in which R a is selected from the group 
consisting of hydrogen, fluorine and hydroxyl; 

(5) compounds of (l) - (4), in which R 5 is hydrogen or methyl; 

(6) compounds of (l) - (5), in which R 6 are hydrogen atoms; 

(7) compounds of (l) - (6), in which Y 1 , Y 2 , Y 3 and Y 4 are selected 
from the group consisting of -CH-, -CF-, -C(NHCOCH 3 )-, -C(NHCOC 2 H 5 ) 
- and -N-; 

(8) compounds of (l) - (7), in which the ring in the cyclic group in the 

cyclic group represented by CY is selected from the group consisting of 

cyclopentane ring, cyclohexane ring, pyrrolidine ring, morpholine ring, 
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piperazine ring, piperidine ring, benzene ring, dihydropyridine ring, 
pyridine ring, pyrazine ring, pyrimidine ring, pyrrole ring, pyrazole ring, 
imidazole ring, triazole ring, oxazole ring, oxadiazole ring, tetrazole ring, 
oxazolidine ring and thiazole ring; 

(9) compounds of (l) - (8), in which CY is a substituent selected from 
the group consisting of phenyl, 4-fluorophenyl, 4-chlorophenyl, 
3,4-difluorophenyl, 4-methoxyphenyl, 4-tolyl, 4-trifluoromethylphenyl, 
pyridinyl, pyridin-3-yl, pyrazinyl, pyrimidinyl, 6-fluoropyridin-3-yl, 
2-fluoropyridin-4-yl, 6-trifluoromethylpyridin-3-yl, 6-methoxypyridin-3-yl, 
pyrrol- 1-yl, pyrazolyl, imidazolyl, 2-methylimidazolyl, 4-methylimidazolyl, 
1,2,3-triazoM-yl, 4-methyl-l,2,3-triazol-l-yl, 1,2,4-triazoM-yl, 
1,2,3,4-tetrazoM-yl, 2,3,4-tetrazol-2-yl, thiazolyl, pyrrolidin-l-yl, 
piperidinyl, 2-piperidon-l-yl, 2-pyridon~l-yl, 2-pyrrolidon-l-yl, 
oxazolidin-2-on-l-yl, 4-methanesulfonyl-piperazin- 2-on-l-yl, cyclopentyl 
and cyclohexyl; 

(10) compounds of (l) - (9), in which the aromatic ring in the 
mono-or by-cyclic aromatic carbocyclic group or aromatic heterocyclic group 
which are represented by Ar is selected from the group consisting of 
benzene ring, pyridine ring, pyrazine ring and pyrimidine ring; 

(11) compounds of (l) - (10), in which Ar is a substituent selected 
from the group consisting of phenyl, 4-fluorophenyl, 3,4-difluorophenyl, 
4-chlorophenyl, 4-methoxyphenyl, 4-tolyl, 4-trifluoromethylphenyl, 
pyridinyl, 6-fluoropyridin-3*yl, 6-trifluoromethylpyridin-3-yl and 
6*methoxypyridin-3-yL" 

[0104] 

As specific examples of CY' in the formula{[I"2], pyrolyl, imidazolyl, 
lower alkyl - imidazolyl, 4-nitor imidazolyl, triazolyl, lower alkyl -triazolyl, 
tetrazolyl, pyridonyl, 2-oxo-l-piperadinyl, 4-lower alkyl-2-oxo-piperadinyl, 
4-loweralkylsulfonyl-2-oxo-l- piperadinyly, and 4-lower 
alkylcarbonyl-2-oxo-piperadinyl. 
[0105] 

Among them, imidazolyl, lower alkyl - imidazolyl, triazolyl, lower 

alkyl -triazolyl, tetrazolyl, 2-oxo-l-piperidinyl, 2-oxo-l-piperazinyl, 

4"loweralkylsulfonyl-2-oxo-l- piperazinyl, and 4-lower 

alkylcarbonyl-2-oxo-piperazinyl are recommended 
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[0106] 

Of those compounds represented by the general formula [1-2], the 
following are preferred: 

(1) compounds of the general formula [1-2] in which R la is hydrogen, 
methyl or hydroxyl; 

(2) compounds of above (l), in which R 2 is hydrogen, methyl, ethyl, 
n-propyl or isopropyl; 

(3) compounds of above (l) or (2), in which R 3 are hydrogen atoms; 

(4) compound of (l) - (3), in which R 4 is selected from the group 
consisting of hydrogen, fluorine and hydroxyl; 

(5) compounds of (l) - (4), in which R 5 is hydrogen or methyl; 

(6) compounds of (l) - (5), in which R 6 are hydrogen atoms; 

(7) compounds of (l) - (6), in which Y 1 , Y 2 , Y 3 and Y 4 are selected 
from the group consisting of -CH-, -CF-, -C(NHCOCH 3 )- -C(NHCOC 2 H 5 ) 
- and -N-; 

(8) compounds of (l) - (7), in which the aromatic ring in the mono-or 
by-cyclic aromatic carbocyclic group or aromatic heterocyclic group which 
are represented by Ar is selected from the group consisting of benzene ring, 
pyridine ring, pyrazine ring, and pyrimidine ring; 

(9) compounds of (l) - (8), in which Ar is a substituent selected from 
the group consisting of phenyl, 4-fluorophenyl, 3,4-difluorophenyl, 
4-chlorophenyl, 4-methoxyphenyl, 4-tolyl, 4-trifluoromethylphenyl, 
pyridinyl, 6-fluoropyridin-3-yl, 6-trifluoromethylpyridin-3-yl, and 

6 -me thoxypy ridin- 3 -y 1 ; 
[0107] 

Of the compounds represented by the general formula [I], the 
following are particularly recommendable' 

•2-(3,4-difluorophenyl)-N-methyl-2-(2 -oxo" l(2H)pyridinyl)*N- 
[3*(spiro[isobenzofuran-l(3H), 4'-piperidin]-l-yl)propyl]acetamide, 

•2-(3,4-difluorophenyl)-N-methyl-2-(2-oxo-l* pyrrolidinyl)-N- 
[3-(spiro[5-fluoroisobenzofuran-l(3H),4'-piperidin]-l-yl)propyl]- acetamide, 

•2-(3,4-difluorophenyl)-N-methyl-2-(2-methyl-lH-imidazoM- 
yl)-N-[3-(spiro[6-fluoroisobenzofuran-l(3H),4 , -piperidin]-l-yl)propyl]-aceta 
mide, 

•2-(3,4*difluorophenyl)-N-methyl-2-(2-methyl-lH-imidazole-l- 
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yl)-N [3-(spiro[5-fluoro-6"azaisobenzofuran l(3H),4'- piperidin]- 

1 -yl)propyl] acet amide, 

•2,2-bis(6-fluoro-3-pyridinyl)-N-methyl-N-[3-(spiro[5-fluoro-6- 
azaisobenzofuran-l(3H),4'- piperidin]- l-yl)propyl]- acetamide, 

•2-(6-fluoro-3-pyridinyl)-2-(4-fluorophenyl)-N-methyl-N-[3-(spiro[5 
luoro-6-azaisobenzofuran-l(3H), 4' -piperidin]- l-yl)propyl]acetamide, 

2 ,2-bis(6-fluoro-3-pyridinyl)-2-(4-fluorophenyl)-N-methyl-N-[3-(spiro[5-fluo 
ro-6-azaisobenzofurari-l(3H),4'-piperidin]-l-yl)propyl]- acetamide, 

•2-(3,4-difluorophenyl)-N-ethyl-2-(4-methanesulfonyl)-2-oxo- 
l-piperazinyl)-N[3-(spiro[6-fluoroisobenzofuran-l(3H),4'-piperidin]- 
1 -y Opropyl] acetamide , 

•2-(4-fluorophenyl)-N-methyl-2-(2-oxo-l(2H)pyridinyl)-N-[3- 
(spirotisobenzofuran-lCS^^'-piperidi^-l-yOpropyl]- acetamide, 

•2-(3,4-difluorophenyl)-2-(4-(methansulfonyl)-2-oxo-l-piperazinyl)- 
N-methyl-[3-(4-(3-(acetoamino)phenyl)-l-piperidinyl)propyl] -acetamide, 

•2-(3,4-difluorophenyl)-2-(4-(methansulfonyl)-2-oxo-l-piperazinyl)- 
N-methyl-[5-fluoro"6- 

azaisobenzofuran-l(3H),4'- piperidin]- l-yl)propyl] -acetamide, 

•2-(3,4-difluorophenyl)-N-methyl-2-(2-oxo-l(2H)pyridinyl)-N-[3-(4-( 
3-(propionylamino)phenyl)-l-piperidinyl)propyl] -acetamide, 

•2-(3,4-difluorophenyl)-N-methyl-2-(2-oxo-l(2H)pyridinyl)-N-[3-(4-( 
3-(acetoamino)phenyl)-l-piperidinyl)propyl] -acetamide, 

•2-(3,4-difluorophenyl)-N-methyl-2-(lH-l,2,3-triazoM-yl)-N-[3-(4-(3 
-(propionylamino)phenyl)-l-piperidinyl)propyl]-acetamide, 

•2-(3,4-difluorophenyl)-N-methyl-2-(lH-l,2,3-triazol-l-yl)-N-[3-(4-(3 
-(acetoamino)phenyl)-l-piperidinyl)propyl]-acetamide, 

•2-(4-fluorophenyl)-N-methyl-2-(2-oxo-l(2H)pyridinyl)-N-[3-(4-(3-(pr 
opionylamino)phenyl)-l-piperidinyl)propyl] -acetamide, 

•2-(4-fluorophenyl)-N-methyl-2-(2 -oxo - 1 (2H)py ridiny 1) - N- [3 - (4- (3 - (ac 
etoamino)phenyl)-l-piperidinyl)propyl]-acetamide, 

•2-(4-fluorophenyl)-N-methyl-2(lH-l,2,3-triazoM-yl)-N-[3-(4-(3-(pr 
opionylamino)phenyl)-l-piperidinyl)propyl] -acetamide, 

•2-(4-fluorophenyl)-N-methyl-2-(lH-l,2,3-triazoM-yl)-N-[3-(4(3-(ac 

etoamino)phenyl)-l-piperidinyl)propyl]-acetamide, and the like are 
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recommendable . 
[0108] 



Production processes of compounds represented by the general formula [I] 

Compounds which are represented by the general formula [I] can be 
produced by, for example, suitably combining the following production 
processes. 
[0109] 

Production Process 1 
[Structure 15] 

Reaction scheme 1 



[ in the formulae, R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , Y*, Y 2 , Y 3 , Y 4 , Ar, W 1 , W 2 , Z and n 
have the earlier given significations]. 

Production process 1 produces a compound of the general formula [I] 
by amidating a compound of the general formula [II] and a compound of the 
general formula [III]. 



The amidation can be conducted by per se known methods, for 
example, one comprising reacting a compound represented by the general 
formula [II] with a compound represented by the general formula [III] in 
the presence of a condensing agent, or one comprising activating carboxylic 
acid moiety of a compound represented by the general formula [III] by a 
conventionally known means to convert it to a reactive derivative and then 
amidating said derivative with a compound represented by a general 
formula [II] (cf. "Fundamentals and Experiments of Peptide Synthesis", 
Nobuo IZUMIYA, et aL, Maruzen Publishing Co., 1983, for both of these 
methods). 



l) Method of amidation in the presence of a condensing agent 

A compound represented by the general formula [II] is amidated 




O 



[0110] 



[0111] 



with a compound of the general formula [III] in the optional presence, 
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preferably in the presence, of, for example, N-hydroxybenzotriazole (HoBt), 
using a condensing agent such as l,3dicyclohexylcarbodiimide, 
l-ethyl-3-(3-dimethylaminopropyl)- carbodiimide hydrochloride (EDC1) and 
the like, to provide a compound represented by the general formula [I]. 
[0112] 

The use ratio of the compound of the general formula [II] and that of 
the general formula [III] is, for example, in the range of 0.9 - 2.0 moles, 
preferably 1.0 - 1.5 moles of the compound represented by the general 
formula [III] per mole of the compound represented by the general formula 
[II]. 
[0113] 

Also as exemplary use rate of the condensing agent, 1.0 - 2.0 moles, 
preferably 1.0 - 1.5 moles, per mole of the compound represented by the 
general formula [III] is recommended. 
[0114] 

When N-hydroxybenzotriazole is used, its exemplary use rate can 
range 0.9 - 2.0 moles, preferably 1.0 -1.2 moles, per mole of the compound 
represented by the general formula [II]. 
[0115] 

Furthermore, dimethylaminopyridine may be added to the reaction 
system for accelerating the reaction, at a use rate of, for example, 0.1-1.0 
mole, preferably 0.1 - 0.5 mole, per mole of the compound represented by 
the general formula [II]. 
[0116] 

The amidation reaction may be conducted in an organic solvent, 
examples of suitable solvent including ether solvents such as 1,4-dioxane 
("dioxane"), tetrahydrofuran ("THFO, diethyl ether ("ether") and the like; 
aromatic hydrocarbons such as benzene, toluene, xylene, chlorobenzene and 
the like; halogenated hydrocarbons such as dichloroe thane, chloroform, 
dichlorome thane, carbon tetrachloride and the like; pyridine, ethyl acetate, 
N,N dimethylformamide ("DMFO, dimethylsulfoxide ("DMSO") and the 
like. 
[0117] 

The reaction temperature may range, for example, 0 - 80°C, 

preferably 20 - 50°C, and the reaction time ,1-48 hours. 
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[0118] 

2) Method of amidation via reactive derivative form 

An object compound is obtained by converting a compound 
(carboxylic acid) represented by the general formula [III] to a " reactive 
derivative" by such methods as- 

a) conversion to an acid chloride with a chlorinating agent such as 
thionyl chloride, oxalyl chloride, phosphorus oxychloride or the like (acid 
chloride method), 

b) conversion to a mixed acid anhydride using isobutyl 
chloroformate, methyl chloroformate or the like (mixed acid anhydride 
method), or 

c) conversion to active esters such as p-nitrophenyl ester, 
N- hydroxy succinimide ester or the like (active ester method) 

and thereafter subjecting the resulting reactive derivative, either as 
isolated or without isolation, to an amidation reaction with a compound 
(amine) represented by the general formula [II]. Preparation of such 
reactive derivatives, furthermore, can be conducted following those methods 
described in, for example, "Fundamentals and Experiments of Peptide 
Synthesis" (Nobuo IZUMIYA, et al, Maruzen Publishing Co., 1983). 
[0119] 

As the use rate of the "reactive derivative" in the amidation, for 
example, a range of 0.8 - 3.0 moles, preferably 1.1 - 1.3 moles, per mole of 
the compound represented by the general formula [II] is recommended. 
[0120] 

This reaction can be accelerated by conducting it in the presence of a 
basic catalyst. As examples of useful basic catalyst, alkali metal 
carbonates such as lithium carbonate, sodium carbonate, potassium 
carbonate and the like," alkali metal hydrogencarbonates such as sodium 
hydrogencarbonate, potassium hydrogencarbonate and the like; and organic 
bases such as trie thy lamine, diisopropylethylamine, tri-n-butylamine, 
1.5diazabicyclo[4.3.0]- 5-nonene, l,8"diazabicyclo[5.4.0]"7-undecene, 
pyridine, N, N- dime thy laminopyridine and the like can be named. 
[0121] 

As use rate of the basic catalyst, for example, 0.1 - 2.0 moles, 

preferably 01. - 1.2 moles, per mole of the "reactive derivative" is 
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recommended. 
[0122] 

As the reaction solvent, those named in the above can be used, and 
as the reaction temperature, for example, -50 - 80°C, preferably 0 - 30°C 
are recommended. Exemplary reaction time ranges about 30 minutes - 24 
hours, while preferably 30 minutes - 15 hours is recommended. 
[0123] 

Also in the amidation reaction using the reactive derivative, 
dimethylaminopyridine may be used for accelerating the reaction. 
[0124] 

Upon extracting and purifying the solution mixture containing a 
compound represented by the general formula [I] as obtained according to 
any of the above methods, the compound of the general formula can be 
isolated. 
[0125] 

Production processes of the compounds represented by the general formula 

mi 

Compounds which are represented by the general formula [II] can 
be prepared by the following processes. 
[Structure 16] 
Reaction scheme 2 r 3 r 3 R 5 r5 

Y 1 

W, 
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\* R 4 R 4 ° 
+ reducing agent 

c) deprotction 3 3 5 

^ R 2 N X V > 6 )n 4 v3 

H /\| 1 J V 

r r 4 KJcy-$ 

[ii] Wi w 2 

( in which P 1 stands for a protective group such as 

t-butyloxycarbonyl, benzyloxycarbonyl, 9-fLuorenyl methoxy carbonyl and 
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the like and when R = H as P 1 , an imidetype protective group, e.g., 
phthalimide, may be named; X stands for a halogen atom such as chlorine, 
bromine, iodine and the like; and R 2 , R^, R*, R*, R« Y*, Y 2 , Y», Y*, W\ W 2 
and n have the earlier given significations). 
[0126] 

A compound represented by the general formula [II] can be obtained 
by converting a compound represented by the general formula [IV] (which is 
prepared by a method as described in, for example, J. Med. Chem., 38, 2009, 
1995) to a compound represented by the general formula [V] through 

a) alkylation using the compound 1, or 

b) reductive alkylation using the compound 2, 

and successively deprotecting the protective group P 1 on the compound 

represented by the general formula [V]. 

[0127] 

Said alkylation reaction of the compound represented by the general 
formula [IV] with compound 1 can be conducted by the means known per se . 
[0128] 

When reductive alkylation is intended, the compound represented 
by the general formula [IV] and the compound 2 are reacted in the presence 
of a reducing agent (e.g, sodium cyanoborohydride) according to a known 
method (e.g., see J. Org. Chem., Vol.50, p. 1927, 1985). 
[0129] 

A compound represented by the general formula [II] can be also 
prepared by the methods as described in WO02/088089, WO96/40136 or 
WO98/57940. 
[0130] 

Production processes of the compounds represented by the general formula 
[I-l] or [1-2] 

Compounds represented by the general formula [I-l] or [1-2] can be 
prepared by those processes similar to the production processes of the 
compounds represented by the general formula [I]. For example, 
compounds of the general formula [I-l] can be prepared through amidation 
reaction of compounds of a general formula [Ha] with those of a general 
formula [Ilia] as in the following reaction process 3, in the manner 
following the production process 1. 
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[0131] 

Production Process 3 
[Structure 17] 



Reaction scheme 3 




[in which Ri, R2, R3, R\ rs, R 6 ? Y \ Y*, Y» Y*, Ar, CY, W«, W« and n have 
the earlier given significations] 
[0132] 

In particular, compound 6 which corresponds to the spiro ring 
moiety in those compounds represented by the general formula [Pi] can be 
prepared by processes known from literature references (e.g., see 
WO02/088089). It can also be prepared by the following production process 
4. 

[0133] 

Production Process 4 
[Structure 18] 
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reaction scheme4 

Y 4 Y? ^ |j thiat j on ^X R ^ n 4 w3 a) reduction 

f ^ 2> ^ R ^ n ^0/^ Yl bl) partial reduction of 

BnN ^ >| lactone moiety 

^s/^q q 4 b2) reduction of lactol 
3) acid 




BnN' 



Y 4 Y x 3 




V 



Y 2 



de-bezylation 



Y 4 




Y 2 



Y 1 



[in which L stands for hydrogen or halogen, Y 5 stands for -O- or 
-NR, R standing for Ci -C3 lower alkyl, Bn stands for benzyl, and R 6 , Y 1 , Y 2 , 
Y 3 , Y 4 and n have the earlier given significations.]. 
[0134] 

A commercially available compound 3 is lithiated in THF at -78°C, 
to which a benzylpiperidin -4- one derivative is added, stirred for 2 hours at 
-78°C, and the product is cyclized with an acid such as hydrochloric acid to 
provide a compound 4. Successively, carbonyl group in the compound 4 is 
reduced with borane to provide a compound 5. The compound 5 can also be 
obtained by partially reducing the lactone moiety of compound 4 to lactol 
with diisobutylaluminium hydride and further reducing the lactol with 
triethylsilane under acidic condition. Successively de-benzylation reaction 
of the compound 5 is conducted by catalytic reduction of its benzyl group 
using palladium-on-carbon catalyst, to provide a compound 6. Using the 
compound 6 as the starting material, the reaction following the production 
Process 2 is conducted to provide a compound represented by the general 
formula [Ha]. 
[0135] 

Compounds of the general formula [Ilia] are those of the general 

formula (III) in which Z is limited to CY, and can be prepared by production 

processes of compounds of the general formula [III]. 
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[0136] 

Production methods of the compounds represented by the general formula 

mil 

As the compounds represented by the general formula [III], 
commercially available products can be used. Besides, various derivatives 
thereof can be prepared by the following production methods A - E. In 
each of the reactions, those various compounds serving as the starting 
materials are commercially available. 
[Structure 19] 



Production Method A 

1)ZMgX1 orZLi 



Ar-CHO 
7 

Z-CHO 
8 



2) Oxidation 
1)ArMgX1 orArLi 



2) Oxidation 



H 2 /Pd/C 



Ar 



11 




.OH 



O 

A 

Ar Z 

9 



(CH 3 ) 3 SI 



NaH 



Oxidation 



10 




.OH 



12 



Production Method B 

x 2 

OR Z-H 




base 



Ar 





Ar 

14 ° 



ZMgX1 orZLi 

OR Ar 

15 



OH 



OR hydrolysis 




OR hydrolysis 



16 




OH 



12 



Ar- 



-COOH 



17 



OH 
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Production Method D 




[in the formulae, XI stands for chlorine, bromine or iodine; X2 stands for a 
leaving group such as chlorine, bromine, iodine, methanesulfonyloxy, 
ptoluenesulfonyloxy and the like; M stands for -CH2-, -O— or -NH-; ml 
stands for 1 or 2; and Ar, Z, R and R 1 have the earlier given significations]. 
[0137] 

Production method A 

Compound 7 (e.g., benzaldehyde, 3,4-difluorobenzaldehyde or the 

like) is reacted either with ZMgXl which is a Grignard reagent (e.g., 

phenylmagnesium bromide, cyclopentylmagnesium bromide or the like ); or 

Z-Li which is a lithium compound (e.g., phenyllithium, 

4-fluorophenyllithium, 2-thiazolyllithium, 2-fluoro-5-pyridyllithium, 

6-methoxy-3-pyridyllithium or the like), and thereafter oxidized to provide 

compound 9. Compound 8 can also be converted to compound 9, by 

reacting it with ArMgXl which is a Grignard reagent or with Ar-Li which is 

a lithium compound, and thereafter oxidizing the product with manganese 

dioxide or the like. Compound 9 is then subjected to a carbon-increasing 

reaction using trimethylsulfonium iodide in the presence of sodium hydride 

(e.g., see J. Heterocycl. Chem., Vol. 25, p. 1917, 1988) to be converted to 

compound 10, which is subsequently hydrogenated in the presence of 

palladium-on-carbon catalyst to be converted to compound 11. Compound 

11 is successively oxidized with chromic acid to provide compound 12. As 

the lithium compound (Z-Li or Ar-Li), those which are commercially 

available can be used, or they can be easily prepared by mixing 

corresponding halogen derivatives with n-BuLi. 
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[0138] 

Production method B 

Compound 13 is converted to compound 14 through reaction with Z 
- H in the presence of a base such as triethylamine sodium hydride or the 
like. Compound 14 is then hydrolyzed to be converted to compound 12. 
Here as Z - H, those having aliphatic heterocycle or aromatic heterocycle 
are preferred, examples of which include imidazole, 2-methylimidazole, 
1,2,3-triazole, 1,2,4-triazole, pyrazole, 4-mesylpiperazin-2-one and the like. 
[0139] 

Production method C 

Compound 15 and ZMgXl or Z _ Li are subjected to an addition 
reaction following the production method A, to form compound 16 . 
Successively hydrolyzing the compound 16, compound 17 is obtained. 
[0140] 

Production method D 

Compound 18 is subjected to an acylation reaction using compound 
19 , in the presence of a base such as triethylamine, to provide compound 20 . 
The compound 20 is treated with a base such as potassium tert-butoxide to 
effect a ring-closing reaction and provide compound 21. 
[0141] 

Production method E 

Compound 22 is stepwisely reacted with ZX2 and R X X2 (e.g., 
cyclopentyl bromide, methyl iodide or the like) in the presence of a base 
such as sodium hydride, lithium diisopropylamide or the like, to form 
compound 23. Then the compound 23 is hydrolyzed to compound 24. 
[0142] 

Production method F 

Whereas, those compounds represented by the general formula [III] 
can be prepared by Production method F, in case R 1 and Z in the compounds 
represented by the general formula [I] together form a 3 to 6-membered 
ring with the carbon atom to which they bind. 
[0143] 

[Structure 20] 
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Production Method F 



X-Z'-RT-X 25 



Ar 

-kcOOR 



hydrolysis 



Ar 




PR 



Z' 



COOH 



W 26 



27 



[in the formulae, Z' and Rl' stand for a 3- to 6 memebered aliphatic 
carbocyclic group or aliphatic heterocyclic group of a formula 
[Structure 21] 



A commercially available compound 22 is reacted with compound 25 
in the presence of a base such as sodium hydride, lithium diisopropylamide 
or the like, to provide compound 26. Successively an ester of the compound 
26 is hydrolyzed to compound 27. Here as examples of the compound 25 , 
1,2-dibromoethane, di(2xhloroethyl)ether, bis(2-bromoethyl)carbamic 
acid-t-butyl ester and the like can be named. 



Production process 5 

Compounds which are represented by the general formula [13], i.e., 
compounds of the general formula [I] whose R 1 is hydroxyl can be prepared 
also by the following method. 
[Structure 22] 
Reaction scheme 5 




, which may have a substituent selected from Group a, R 



stands for Ci - C3 lower alkyl, and X and Ar have the earlier given 

significations]. 

[0144] 



[0145] 
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W 1 W 2 




["] 



ZMgX1 orZ-U 



H< 



[in the formulae, R2, R3, R4 ? rs ? R6 ? y 1 , Y* Y* Y* Wi, W 2 , Ar, Z, XI and n 
have the earher given significations]. 



That is, a compound represented by the general formula [II] and a 
compound represented by the general formula [VII] are amidated following 
the Production process 1, to form a compound represented by the general 
formula (VIII). Successively the compound of the general formula (VIII) is 
reacted with Z-MgXl or Z-Li which are organometal reagent, to obtain a 
compound represented by the general formula [1-3]. The reaction of 
compound of the general formula [VIII] with said organometal reagent can 
be conducted following production method C. As the compounds 
represented by the general formula [VII], those listed in Referential 
Examples can be used. 



In the foregoing Production processes 1 — 5, when such groups as 
amino, hydroxyl, carboxyl, oxo, carbonyl and the like which do not 
participate in the reaction are present in the reactant(s), they can be 
suitably protected with protective groups of amino, hydroxyl, carboxyl, oxo 
or carbonyl, respectively, before carrying out the reactions. After each of 
the reactions, the protective groups can be removed. 



As "amino -protective group", aralkyl such as benzyl, 
p-methoxybenzyl, 3,4-dimethoxybenzyl, o-nitrobenzyl, p-nitrobenzyl, 
benzhydril, trityl and the like; lower alkanoyl such as formyl, acetyl, 
propionyl, butyryl, pivaloyl and the like; benzoyl; arylalkanoyl such as 
phenylacetyl, phenoxyacetyl and the like; lower alkoxycarbonyl such as 
me thoxy carbonyl, ethoxy carbonyl, propyloxycarbonyl, tert-butoxycarbonyl 



[0146] 



[0147] 



[0148] 



and the like; aralkyloxycarbonyl such as benzyloxycarbonyl, 
p-nitrobenzyloxycarbonyl, phenethyloxycarbonyl, 
fluorenylmethoxycarbonyl and the like; lower alkylsilyl such as 
trimethylsilyl, tert-butyldimethylsilyl and the like and phthaloyl and the 
like can be named. In particular, acetyl, pivaloyl, benzoyl, ethoxycarbonyl, 
tert-butoxycarbonyl and phthaloyl are recommended. 
[0149] 

As "hydroxyl-protective group", for example, lower alkyl such as 
methyl, ethyl, propyl, isopropyl, tert-butyl and the like; lower alkylsilyl 
such as trimethylsilyl, tert-butyldimethylsilyl and the like; lower 
alkoxy methyl such as methoxy methyl, 2-methoxyethoxymethyl and the 
like; tetrahydropyranyl; trimethylsilylethoxymethyl; aralkyl such as benzyl, 
p-methoxybenzyl, 2,3-dimethoxybenzyl, o-nitrobenzyl, p-nitrobenzyl, trityl 
and the like; and acyl such as formyl, acetyl and the like can be named. In 
particular, methyl, methoxymethyl, tetrahydropyranyl, trityl, 
trimethylsilylethoxymethyl, tert-butyldimethylsilyl and acetyl are 
recommended. 
[0150] 

As "carboxyl-protective group", for example, lower alkyl such as 
methyl, ethyl, propyl, isopropyl, tert-butyl and the like; lower haloalkyl 
such as 2,2,2-trichloroethyl and the like; lower alkenyl such as 2-propenyl; 
and aralkyl such as benzyl, p-methoxybenzyl, p-nitrobenzyl, benzhydryl, 
trityl and the like can be named. In particular, methyl, ethyl, tert-butyl, 
2-propenyl, benzyl, p-methoxybenzyl and benzhydryl are recommended. 
[0151] 

As "oxo- or carbonyl-protective groups", acetals and ketals such as 
ethylene ketal, trimethylene ketal, dimethyl ketal and the like can be 
named. 
[0152] 

Means for removing protective groups differ depending on kind of 

the protective groups and stability of individual compounds represented by 

the general formula [I]. For example, the removal is conducted following 

those methods described in literature [cf. Protective Groups in Organic 

Synthesis, T. W. Greene, John Wiley & Sons Co., (1981)] or those analogous 

thereto, by solvolysis using acid or base, i.e., a method of having, for 
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example, from 0.01 mole to a large molar excess of acid, preferably 
trifluoroacetic acid, formic acid, hydrochloric acid or the like; or from 
equimolar to a large molar excess of base, preferably potassium hydroxide, 
calcium hydroxide or the like, act on the object compound; chemical 
reduction using hydrogenated metal complex or by catalytic reduction using 
palladium-on-carbon catalyst or Raney nickel catalyst. 
[0153] 

Compounds which are obtained by the foregoing methods can be 
easily isolated and purified by heretofore known separation means. As 
such means, for example, solvent extraction, recrystallization, column 
chromatography, liquid chromatography, preparative chromatography and 
the like can be named. 
[0154] 

Compounds of the present invention may have stereoisomers or 
tautomers such as optical isomers, diastereo isomers, geometrical isomers 
or the like, depending on the form of their substituents. All of these 
stereoisomers, tautomers and their mixtures are encompassed by the 
compounds of the present invention. 
[0155] 

Pharmaceutical compositions containing the compounds represented by the 

general formula [I] 

Those compounds of the present invention can be administered 

orally or parenterally, and when formulated into preparation forms adapted 

for administration, can provide preventing or treating agents for metabolic 

disorders represented by obesity, diabetes, hormone disorder, 

hyperlipidemia, gout, fatty liver, hepatitis and cirrhosis; cardiovascular 

disorders, represented by stenocardia, acute or congestive heart failure, 

myocardial infarction , coronary atherosclerosis, hypertension, renal 

diseases and electrolyte abnormality; central nervous system or peripheral 

nervous system disorders represented by bulimia, emotional disturbance, 

depression, anxiety, epilepsy, delirium, dementia, schizophrenia, 

attention-deficit hyperactivity disorder, memory impairment, sleep 

disorders, cognitive failure, dyskinesia, paresthesias, smell disorders, 

morphine tolerance, drug dependence and alcoholism; reproductive 

disorders represented by infertility, preterm labor and sexual dysfunction; 
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digestive disorders; respiratory disorders; cancer or pigmentation. In 
particular, they are useful as preventing or treating agents for obesity. 
[0156] 

In the occasions of clinical use of the compounds of the present 
invention, the compounds may be formulated into various forms of 
preparation with addition of pharmaceutical^ acceptable carriers according 
to the mode of administration, and thereafter administered. As carriers in 
such occasions, various additives heretofore known in the field of medical 
preparations can be used, examples of which include gelatine, lactose, 
sucrose, titanium dioxide, starch, crystalline cellulose, 
hydroxypropylmethyl cellulose, carboxymethyl cellulose, corn starch, 
microcrystalline wax, white petrolatum, magnesium metasilicate aluminate, 
anhydrous calcium phosphate, citric acid, trisodium citrate, hydroxypropyl 
cellulose, sorbitol, sorbitan fatty acid ester, polysorbate, sucrose fatty acid 
ester, polyoxyethylene, hardened castor oil, polyvinylpyrrolidone, 
magnesium stearate, light silicic anhydride, talc, vegetable oil, benzyl 
alcohol, gum arabic, propylene glycol, polyalkylene glycol, cyclodextrin or 
hydroxypropylcyclodextrin and the like. 
[0157] 

As the preparation forms formulated as mixtures of these carriers 
and the compounds of the present invention, for example, solid preparations 
such as tablet, capsule, granule, powder or supporsitory; and liquid 
preparations such as syrup, elixir, or injection and the like can be named, 
which can be prepared following heretofore known methods in the field of 
medical preparations. Furthermore, liquid preparations may take such a 
form as to be dissolved or suspended in water or in other suitable medium 
immediately before use. Particularly, injections can be dissolved or 
suspended in physiological brine solution or glucose solution where 
necessary, and buffer or preservative may further be added thereto. 
[0158] 

Those preparations can contain the compounds of the present 

invention at a rate of 1.0 - 100% by weight, preferably 1.0 — 60% by weight, 

to the whole of individual pharmaceutical preparation; and 0 — 99.0% by 

weight, preferably 40 - 99.0% by weight, of pharmaceutical^ acceptable 

carrier. These preparations may also contain therapeutically active other 
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compound(s), for example, treating agents for diabetes, hypertension, 

arterial sclerosis and the like. 

[0159] 

In case of using the compounds of the present invention as 
preventing or treating agents of said diseases or sicknesses, their dosages 
and administration frequency differ depending on sex, age, body weight and 
seriousness of symptoms of individual patients and the kind and scope of 
intended therapeutic effect. Whereas, generally for oral administration, it 
is preferred to administer 0.01 — 20 mg/kg per day per adult patient, as a 
single dose or several divided doses. For parenteral administration 
preferably 0.002 — 10 mg/kg is administered as a single does or several 
divided doses. Depending on symptoms, preventing administration is 
permissible. 
[0160] 
Example 

Hereinafter the present invention is explained in detail referring to 
working Examples, it being understood that the invention is in no sense 
limited by said Examples. As the silica gel for 

columns, Wakogel™ O300 (Wako Pure Chemical Industries Ltd.) and that 
for reversed phase columns, YMOGEL™ ProC18 (K. K. YMC) were used. 
Mass spectra were measured with Quattro II (Micro Mass Co.). 
[0161] 

Referential Example 1 

2-(3,4"Difluorophenyl)-2-(2-oxo-l-pyrrolidinyl)acetic acid 

(1) To a solution of 3,4-difluorophenylglycine (8.27g) and 
triethylamine (18. 5ml) in dioxane-water (50ml - 50 ml), 4-chlorobutyryl 
chloride (5.3ml) was added dropwise under cooling with ice. Thereafter 
the system was stirred for 30 minutes at the same temperature, the solvent 
was removed under reduced pressure, and the residue was made acidic with 
diluted hydrochloric acid, followed by extraction with ethyl acetate. The 
organic layer was washed with saturated brine, dried over anhydrous 
sodium sulfate and condensed under reduced pressure. The resulting solid 
was washed with ether, to provide 2-[(4-chlorobutanoyl)amino]- 
2-(3,4-difluorophenyl) acetic acid (6.22g) as a white solid. 

(2) To a solution of above compound (3.17g) in THF (35ml), 
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tert-butoxypotassium (2.56g) was added in three fractional amounts under 
cooling with ice. The reaction liquid was stirred for an hour under cooling 
with ice, followed by addition of diluted hydrochloric acid and extraction 
with ethyl acetate. The organic layer was washed with saturated brine, 
dried over anhydrous sodium sulfate and condensed under reduced 
pressure. The resulting solid was washed with ether and the title 
compound (2.37g) was obtained as colorless crystals. 

lH-NMR(400MHz,CDC13,8ppm):l.82-1.97(2H,m), 
2.26-2.30(2H,m),2.94-2.98(lH,m),3.47-3.49(lH,m), 
5.64(lH,s),7.09-7.15(lH,m),7.32-7.47(lH,m). 

[0162] 

Referential Example 2 

2-(4-Chlorophenyl)-2-(2-oxo- 1-pyrrolidinyl) acetic acid 

Referential Example 1 was repeated except that 
3,4-difluororphenylglycine used in Referential Example l-(l) was replaced 
with 4-chlorophenylglycine, to provide the title compound. 

lH-NMR(300MHz,d6-DMSO,8ppm):i.65-2.10(2H,m), 

2.10-2.40(2H,m),2.75-3.00(lH,m),3.35-3.60(lH,m),5.66(lH,s), 

7.20-7.55(4H,m). 

ESI-MS Found:m/z 253[M-H]- 

[0163] 

Referential Example 3 

2-(4-Fluorophenyl)-2-(2-oxo- 1-pyrrolidinyl) acetic acid Referential 
Example 1 was repeated except that 3,4-difluororphenylglycine used in 
Referential Example l-(l) was replaced with 4-fluorophenylglycine, to 
provide the title compound. 

lH-NMR(300MHz,d6-DMSO,8ppm):i.65-2.10(2H,m), 

2.10-2.45(2H,m),2.70-3.00(lH,m),3.20-3.70(lH,m),5.67(lH,s), 

7.0-7.45(4H,m). 

ESI-MS Found:m/z 236[M-H]- 

[0164] 

Referential Example 4 

2-(3,4-Difluorophenyl)-2-(2-oxo-l-piperidinyl)acetic acid Referential 

Example 1 was repeated except that 4-chlorobutyryl chloride used in 

Referential Example l-(l) was replaced with 4-chloropentanoyl chloride, to 
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provide the title compound as colorless crystals. 

lH-NMR(300MHz,d6-DMSO,8ppm):i.50 1.80(4H,m), 
2.20-2.40(2H,m),2.80-3.05(lH,m),3.15-3.45(lH,m),5.82(lH,s), 
7.05-7.25(lH,m),7.30-7.60(2H,m). 
ESI-MS Found:m/z 268[M+H]- 

[0165] 

Referential Example 5 

2-(3,4-Difluorophenyl)-2-(2"oxo"l,3"Oxazolan-3-yl)acetic acid 
To a solution of 3,4-difluorophenylglycine (3.00g) and triethylamine 
(6.7ml) in dioxane -water (15 ml - 15 ml), 2-chloroethyl chloroformate (1.7 
ml) was added dropwise under cooling with ice. Thereafter the system was 
stirred for 30 minutes at the same temperature, and for further an hour at 
room temperature. The solvent was removed under reduced pressure, 
water was added to the residue which was subsequently extracted with 
ethyl acetate. The organic layer was washed with saturated brine, dried 
over anhydrous sodium sulfate and condensed under reduced pressure. 
The residue was dissolved in THF (30 ml), and to the solution 
t-butoxypotassium (4.0 g) was added in three fractional amounts under 
cooling with ice. The reaction liquid was stirred for 30 minutes under 
cooling with ice, diluted hydrochloric acid was added, and extracted with 
ether. The organic layer was washed with saturated brine, dried over 
anhydrous sodium sulfate and condensed under reduced pressure. The 
resulting solid was washed with hexane-ether, to provide the title 
compound as colorless crystals. 
[0166] 

Referential Example 6 

(1) 2-(4-Chlorophenyl)-2-cyclopentylacetic acid 
4-Chlorophenylacetic acid (5.0 g) was dissolved in 10% hydrogen 

chloride -methanol solution (50 ml) and heated under reflex for 14 hours. 
The solvent then was removed under reduced pressure and saturated 
sodium hydrogencarbonate solution was added to the residue, followed by 
extraction with ethyl acetate. The organic layer was dried over anhydrous 
sodium sulfate and condensed under reduced pressure to provide methyl 
2-(4-chlorophenyl)acetate (5.35 g) as a colorless, oily substance. 

(2) To a solution of above compound (500 mg) and cyclopentyl 
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bromide (0.32 ml) in DMF (3 ml), potassium tert butoxide (395 mg) was 
added under cooling with ice. After 2.5 hours' stirring, water was added to 
the reaction liquid which then was extracted with ethyl acetate. The 
organic layer was washed with saturated brine, dried over anhydrous 
sodium sulfate and condensed under reduced pressure. The resulting 
residue was purified on silica gel column chromatography (hexane/ethyl 
acetate = 50/1) to provide methyl 2-(4-chlorophenyl)-2-cyclopentyl acetate 
(685 mg) as a colorless oily substance. 

(3) To a solution of above compound (262 mg) in methanol (8 ml), 4N 
aqueous sodium hydroxide solution (0.5 ml) was added, followed by 15 
hours' stirring. The solvent was removed under reduced pressure and to 
the resulting residue 2N hydrochloric acid was added to render the latter 
acidic, and the resulting mixture was extracted with ethyl acetate. The 
organic layer was washed with saturated brine, dried over anhydrous 
sodium sulfate and condensed under reduced pressure to provide the title 
compound as a white solid. 

lH-NMR(300MHz,CDC13,8ppm):0.85-1.08(lH,m), 
1.20-1.78(6H,m),1.87-2.0l(lH,m),2.40-2.60(lH,m), 
3.27(lH,d,J=11.0Hz),7.16-7.40(4H,m),9.45-10.6(lH,br). 

[0167] 

Referential Example 7 

2-(4-Chlorophenyl)-2-cyclopentylpropionic acid 

(l) To a solution of diisopropylamine (0.1 5 ml) in THF(2 ml), n-butyl 
lithium (1.5 M hexane solution, 0.6 ml) was added at -78° C, stirred for 10 
minutes and another solution of methyl 2-(4-chlorophenyl)-2- 
cyclopentylacetate (200 mg) in THF (1.5 ml) was added drop wise. After 15 
minutes' stirring, the system temperature was raised to - 35°C, and methyl 
iodide (0.15 ml) was added. The reaction liquid temperature was raised to 
0°C, and the liquid was stirred for 1.5 hours, diluted with saturated 
aqueous ammonium chloride solution and extracted with diethyl ether. 
The organic layer was washed with saturated brine, dried over anhydrous 
sodium sulfate and condensed under reduced pressure. The resulting 
residue was purified on silica gel column chromatography (hexane/ethyl 
acetate 60/1) to provide methyl 2-(4-chlorophenyl)-2-cyclopentylpropionate 
(180 mg) as yellow oily substance. 
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(2) The above compound was processed in the manner similar to 
Referential Example 6-(3) to provide the title compound as a yellow oily 
substance. 

lHNMR(300MHz,CDC13,8ppm):0.99-1.16(lH,m), 

1.24-2.67(6H,m),1.5l(3H,s),2.77(lH,q,J=8.9Hz), 

7.20-7.40(4H,m),9.69-11.95(lH,br). 

[0168] 

Referential Example 8 

l-(3,4-Difluorophenyl)cyclopropanecarboxylic acid 

(1) To a solution of methyl 2 -(3,4 - difluorop he nyl) acetate (373 mg) 
and 1,2-dibromoethane (0.17 ml) in DMF (10 ml), sodium hydride (60% oily 
substance, 288 mg) was added. After 2 hours' stirring, saturated aqueous 
ammonium chloride solution was added to the reaction liquid, followed by 
extraction with ethyl acetate. The organic layer was washed with 
saturated brine, dried over anhydrous sodium sulfate and condensed under 
reduced pressure. The resulting residue was purified on silica gel column 
chromatography (hexane/ethyl acetate =50/1) to provide 
l-(3,4-difluorophenyl)cyclopropanecarboxylate (161 mg) as a colorless oily 
substance. 

(2) The above compound was processed as in Referential Example 6 
to provide the title compound. 

lH-NMR(400MHz,CDC13,8ppm):i.22-1.27(2H,m), 
1.65-1.70(2H,m),7.03-7.18(3H,m). 

[0169] 

Referential Example 9 

l-(3,4-Difluorophenyl)-2,2-dimethylacetic acid 

Referential Example 8 was repeated except that 1,2-dibromoethane 
used in Referential Example 8-(l) was replaced with methyl iodide, to 
provide the title compound. 

lH-NMR(300MHz,CDC13,5ppm):i.26(6H,s),7.06-7.15(2H,m), 

7.16-7.26(lH,m). 

[0170] 

Referential Example 10 

l-(3,4-Difluorophenyl)-cyclopentanecarboxylic acid 

Referential Example 8 was repeated except that 2-dibromoethane 
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used in Referential Example 8-(l) was replaced with 1,4-dibromobutane, to 
provide the title compound. 

ESI-MS Found:m/z255[M H]- 

[0171] 

Referential Example 11 

2-(4-Chlorophenyl)-2-cyclopentyl-2-hydroxyacetic acid 

(1) To a solution of ethyl 2-(4-chlorohenyl)-2-oxoacetate (510 mg) in 
THF (4 ml), cyclopentylmagnesium chloride (2M-ether solution, 1.8 ml) was 
added at -70 °C and stirred for an hour. To the reaction liquid saturated 
aqueous ammonium chloride solution was added and extracted with 
chloroform. The organic layer was dried over anhydrous sodium sulfate. 
The residue as obtained by condensing the organic layer under reduced 
pressure was purified on silica gel column chromatography (hexane/ethyl 
acetate = 50/1) to provide ethyl 

2-(4-chlorophenyl)-2-cyclopentyl-2-hydroxyacetate (149 mg). 

(2) Using the above compound, the title compound was obtained as a 
colorless solid, through the operations similar to Referential Example 6-(3). 

lH-NMR(300MHz,CDC13,6ppm):i.l4-2.14(l0H,m), 
2.71-3.10(lH,m),7.00-7.90(4H,m). 

[0172] 

Referential Example 12 

2 ■ (4- Chlorop henyl) - 2 -isopropy 1- 2 -hydroxy ace tic acid 

Referential Example 11 was repeated except that 
cyclopentylmagnesium chloride used in deferential Example 11" (l) was 
replaced with isopropylmagnesium chloride, to provide the title compound. 

lH-NMR(300MHz,CDC13,8ppm):0.68(3H,d,J=6.7Hz), 

1.04(3H,d,J=6.7Hz),2.44-2.70(lH,m),7.34(2H,d,J=8.7Hz), 

7.57(2H.d.J=8.7Hz). 

[0173] 

Referential Example 13 

2 (4-Chlorophenyl)-2-hydroxy-2-(3-pyridinyl) acetic acid 

To a solution of 3-bromopyridine (640mg) in diethyl ether (10 ml), 

n-butyl lithium (2.5M-hexane solution, 1.80 ml) was added at -74°C. After 

15 minutes' stirring at the same temperature, a solution of ethyl 

2-(4-chlorophenyl)-2-oxoacetate (960 mg) in diethyl ether (100 ml) was 
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added. The temperature of the system was raised to room temperature 
over 30 minutes, and to the reaction solution saturated aqueous ammonium 
chloride solution was added and extracted with diethyl ether. The organic 
layer was washed with saturated brine and dried over anhydrous sodium 
sulfate. The organic layer was condensed under reduced pressure, and the 
resulting residue was purified on silica gel column chromatography 
(hexane/ethyl acetate = 3/2) to provide ethyl 2-(4-chlorophenyl)-2- 
hydroxy-2-(3-pyridinyl)acetate (571 mg) as a yellow oily substance. 

(2) To a solution of above compound (603 mg) in ethanol (12 ml), IN 
aqueous sodium hydroxide solution (2 ml) was added and heated under 
reflux for 4 hours. The reaction liquid was condensed, and the resulting 
residue was rendered acidic with 2N hydrochloric acid and extracted with 
chloroform. The organic layer was washed with saturated brine, dried 
over anhydrous sodium sulfate and condensed under reduced pressure to 
provide the title compound (425 mg) as a brown solid. 

lH-NMR(300MHz,d6-DMSO,8ppm):7.30-7.50(5H,m), 

7.70(lH,dd,J=8.0,1.5Hz),8.49(lH,d,J=4.8Hz), 

8.54(lH,d,J=2.3Hz). 

[0174] 

Referential Example 14 

2-(4 Chlorophenyl)-2-(lH-pyrrol-l-yl)acetic acid 

(1) 4-Chlorophenylglycine (225 mg) was dissolved in 10% hydrogen 
chloride -methanol solution (3 ml) and heated under reflux for 6.5 hours. 
The reaction liquid was cooled and condensed under reduced pressure. 
The resulting residue was dried to provide methyl 

2-amino-2-(4-chlorophenyl)acetate hydrochloride (282 mg) as a white solid. 

(2) Above compound (121 mg) was dissolved in acetic acid (2 ml), and 

to the solution sodium acetate (66 mg) and 2,5-dimethoxytetrahydrofuran 

(80 mg) were added, followed by heating at 90°C. After 1.5 hours' stirring, 

the reaction liquid was condensed under reduced pressure and the resulting 

residue was diluted with ethyl acetate and washed successively with 

saturated aqueous sodium hydrogencarbonate solution and with saturated 

aqueous sodium chloride solution. The organic layer was dried over 

anhydrous sodium sulfate and condensed under reduced pressure. The 

resulting residue was purified on silica gel column chromatography 
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(hexane/ethyl acetate = 50/1) to provide methyl 

2-(4-chlorophenyl)-2 (lH-pyrrol l yl)acetate (108 mg) as a colorless oily 
substance. 

(3) Using the above compound, the title compound was obtained as a 
yellow oily substance, through the operations similar to Referential 
Example 6-(3). 

lH-NMR(300MHz,CDC13,6ppm):5.87(lH,s),6.12-6.32(2H,m), 
6.55-6.89(2H,m),7.12-7.55(4H,m). 

[0175] 

Referential Example 15 

2- (4- Chlorophenyl) - 2 - (lH-pyrazol- 1 -yl) ace tic acid 

(1) To a solution of methyl 2-(4-chlorophenyl) acetate (1.0 g) in 
carbon tetrachloride (14 ml), N-bromosuccinimide (1.05 g) and hydrobromic 
acid (3 drops) were added, followed by 2 hours' heating under reflux. The 
reaction liquid was cooled to room temperature and condensed under 
reduced pressure. Thus obtained residue was diluted with ethyl acetate 
and successively washed with saturated aqueous sodium 
hydrogencarbonate solution and then with saturated aqueous sodium 
chloride solution. The organic layer was dried over anhydrous sodium 
sulfate, condensed under reduced pressure, and the resulting residue was 
purified on silica gel column chromatography (hexane/ethyl acetate = 40/ l) 
to provide methyl"2-bromo-2-(4-chlorophenyl)acetate (1.43 g). 

(2) To a suspension of sodium hydride (60% oily substance, 100 mg) 
in THF (6 ml), a solution of pyrazole (170 mg) in THF (4.5 ml) was added at 
-18°C. After stirring the system for 30 minutes at the same temperature, 
another solution of the compound formed in above (l) (650 mg) in THF (4 
ml) was added. Raising the temperature to room temperature, the 
reaction liquid was stirred for 24 hours. Water was added to the reaction 
liquid which was then extracted with ethyl acetate, washed with saturated 
brine and dried over anhydrous sodium sulfate. The organic layer was 
condensed under reduced pressure and the resulting residue was purified 
on silica gel column chromatography (hexane/ethyl acetate = 8/1) to provide 
methyl 2-(4-chlorophenyl)-2-(lH-pyrazol-l-yl)acetate (232 mg) as a colorless 
oily substance. 

(3) Using the above compound, the title compound was obtained as a 

61 



colorless solid, through the operations similar to Referential Example 6-(3) . 
lH-NMR(300MHz,d6-DMSO,8ppm):6.26(lH,d,J=2.3Hz), 
6.40(lH,s),7.45(4H,s),7.49(lH,d,J=1.7Hz),7.72(lH 5 d,J=2.3Hz). 

[0176] 

Referential Example 16 

2-(3,4-Difluorophenyl)-2-(2-oxo-l(2H)pyridinyl)acetic acid 

(1) Referential Example 15-(l) was repeated except that methyl 
2-(4-chlorophenyl)acetate used in Referential Example 17-(l) was replaced 
with methyl 2-(3,4-difluorophenyl)acetate, to provide methyl 
2-bromo-2-(3,4-difluorophenyl)acetate. 

(2) To a solution of above compound (792 mg) and 2-hydroxypyridine 
(380 mg) in DMF (10 ml), potassium carbonate (553 mg) was added and 
stirred for an overnight at room temperature. Water was added to the 
reaction liquid, followed by extraction with ether, washing with saturated 
brine and drying over anhydrous sodium sulfate. The organic layer was 
condensed under reduced pressure and the resulting residue was purified 
on silica gel column chromatography (hexane/ethyl acetate = l/l) to provide 
methyl 

2- (3,4-difluorophenyl)-2-(2-oxo-l(2H)pyridinyl)acetate (553 mg) as an oily 
substance, 

(3) Using the above compound, the title compound was obtained as a 
colorless amorphous substance, through the operations similar to 
Referential Example 6 -(3). 

lH-NMR(300MHz,CDC13,8ppm):6.25-6.29(lH,m),6.5l(lH,s), 
6.64-6.68(lH,m),7.10-7.26(4H,m),7.40-7.45(lH,m). 

[0177] 

Referential Example 17 

2-(3,4-Difluorophenyl)-2-(2H-l,2,3,4-tetrazol-2-yl)acetic acid 

(1) To a mixed solution of lH-tetrazole (350 mg) in THF (5 ml) and 

DMF (5 ml), potassium carbonate (553 mg) was added and stirred for 30 

minutes at room temperature. Subsequently a solution of methyl 

2-bromo-2-(3,4-difluqrophenyl)acetate (1.06 g) in THF (2 ml) was added, 

followed by 2 hours' stirring. Water was added to the reaction liquid, 

followed by extraction with ether. The organic layer was washed with 

saturated brine, dried over anhydrous magnesium sulfate and condensed 
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under reduced pressure. The resulting residue was purified on silica gel 
column chromatography (hexane/ethyl acetate = 5/1) to provide methyl 
2-(3,4-difluorophenyD- 2-(2Hl,2,3,4-tetrazol-2-yDacetate (507 mg) as an 
oily substance. 

(2) Using the above compound, the title compound was obtained 
through the operations similar to Referential example 6-(3). 
[0178] 

Referential example 18*20 

Referential Example 15 was repeated except that methyl 
2-(4-chlorophenyl) acetate used in Referential Example 15-(l) was replaced 
with methyl 2-(3,4-difLuorophenyl)acetate, and pyrazole used in 15-(2) was 
replaced with each the starting material corresponding to the intended 
compound, to provide the compounds of Referential Examples 18- 20. 
[0179] 

Referential example 18 

2-(3,4-Difluorophenyl)-2-(lH-l,2,3-triazoM-yl)acetic acid 

lH-NMR(300MHz,d6-DMSO,8ppm):6.86(lH,s), 

7.31-7.70(3H,m),7.75(lH,s),8.26(lH,s). 

[0180] 

Referential Example 19 

2-(3,4-Difluoroph,enyl)-2-(lH-l,2,4-triazoM yl)acetic acid 

lHNMR(300MHz,d6-DMSO,8ppm):6.49(lH,s), 

7.25-7.65(3H,m),7.99(lH,s),8.64(lH,s). 

[0181] 

Referential Example 20 

2-(3,4"Difluorophenyl)-2-(4-(methanesulfonyl)-2-oxo-l- 
piperazinyOacetic acid 

ESI-MS Found:m/z 347[M-H]- 

[0182] 

Referential Example 21 

2 - (4- Chlorop henyl) - 2 - ( 1 H- imidazol- 1 -y 1) acetic acid 

l) To a solution of imidazole (170 mg) and triethylamine (350 ml) in 

DMF (1 ml), a solution of methyl 2-bromo-2-(4-chlorophenyl)- acetate (657 

mg) in DMF (3 ml) was added. After stirring for an overnight, water was 

added to the reaction liquid, followed by extraction with ethyl acetate, 
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washing with saturated brine and drying over anhydrous sodium sulfate. 
The reaction liquid was condensed under reduced pressure and the 
resulting residue was purified on silica gel column chromatography 
(methanol/chloroform = 1/10) to provide methyl 

2-(4-chlorophenyl)-2-(lH-imidazoM-yl)- acetate (400 mg) as a yellow oily 
substance. 

(2) The above compound (381 mg) was dissolved in 0.32 N sodium 
hydroxide solution (7.0 ml, ethanol • water =95- 5) and stirred for 2 hours. 
The reaction liquid was condensed under reduced pressure, and the 
resulting residue was acidified with 2N hydrochloric acid. To the resulting 
mixture ethanol was added and condensed under reduced pressure. Once 
again the residue was 

dissolved in ethanol under heating. The insoluble matter was 
removed by filtration. The filtrate was condensed under reduced pressure 
to provide the title compound (323 mg) as a white solid. 
lH-NMR(300MHz,d6-DMSO,8ppm):6.32(lH,s), 
7.05(lH,d,J=0.6Hz),7.34(lH,d,J=l.lHz),7.45(4H,s), 
8.14(lH,d,J=0.6Hz). 

[0183] 

Referential Examples 22 - 23 

Referential Example 21 was repeated except that methyl 
2-(4-chlorophenyl)acetate used in Referential Example 21-(l) was replaced 
with methyl 2-(3,4-difluorophenyl)acetate, and imidazole was replaced with 
each the starting material corresponding to the intended compound, to 
provide the compounds of Referential Examples 22 - 23. 
[0184] 

Referential Example 22 

2-(3,4-Difluorophenyl)-2-(2-methyMH-imidazol-l-yl)acetic acid 

lH-NMR(300MHz,d6-DMSO,8ppm):2.67(3H,s),6.58(lH,s), 

7.32-7.77(5H,m). 

[0185] 

Referential Example 23 

2-(3,4-Difluorophenyl)-2-(4-methyMH-imidazoM-yl)acetic acid 

lH-NMR(300MHz,d6-DMSO,8ppm):2.15(3H,s),6.30(lH,s), 

7.22-7.64(4H,m),8.57(lH,s). 
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[0186] 

Referential Example 24 

2 , 2 - Bis (6 * fluor o - 3 ■ py r idiny 1) ace tic acid 

(1) A solution of 5-bromo-2-fluoropyridine (l0.24g) in ether (400 ml) 
was cooled to -78°C, and into which n-butyl lithium (l.55M-hexane solution, 
37.5 ml) was added dropwise. After 15 minutes' stirring, methyl formate 
(3.6 ml) and THF (40 ml) were added. After further 5 minutes' stirring, the 
reaction liquid was poured into an aqueous solution of potassium 
hydrogensulfate. The organic layer was separated and successively 
washed with an aqueous sodium hydrogencarbonate solution and with 
saturated brine. The organic layer was dried over anhydrous sodium 
sulfate and condensed under reduced pressure to provide 6-fluoronicotinic 
aldehyde (7.23 g). 

(2) A solution of 6-fluoro-3-pyridinyl lithium solution [prepared 
through the steps of cooling a solution of 5-bronur2- fluoropyridine (1.60 g) 
in ether (80 ml) to -78°C and adding thereto n-butyl lithium (l.56M hexane 
solution, 5.83 ml) dropwise, followed by 10 minutes' stirring], and into 
which a solution of above compound (1.13 g) in THF (40 ml) was added at 
-70°C. After 30 minutes' stirring, the reaction liquid was poured into an 
aqueous solution of potassium hydrogensulfate. The organic layer was 
separated and successively washed with an aqueous sodium 
hydrogencarbonate solution and with saturated brine. The organic layer 
was dried over anhydrous sodium sulfate and condensed under reduced 
pressure. The resulting residue was purified on silica gel chromatography 
(hexane/ethyl acetate = 3/2 - 1/2) to provide 2,2-bis(6-fluoro-3- pyridinyl) 
methanol (1.14 g). 

(3) To a solution of above compound (930 mg) in chloroform (30 ml), 
manganese dioxide (3.64 g) was added and stirred for 6 hours. The reaction 
liquid was filtered and the filtrate was condensed under reduced pressure to 
provide 2,2-bis(6-fluoro-3-pyridinyl) ketone (737 mg). 

(4) To a solution of above compound (486 mg) and 

trimethylsulfonium iodide (901 mg) in DMSO (10 ml), sodium hydride (60% 

oiliness; 177 mg) was added under cooling with ice. After an hour's 

stirring, the reaction liquid was poured into ice water and extracted with 

ethyl acetate. The organic layer was successively washed with water and 
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then with saturated brine, and dried over anhydrous sodium sulfate. The 
organic layer was condensed under reduced pressure, and the resulting 
residue was purified on silica gel column chromatography (hexane/ethyl 
acetate = 3/1 - 2/1) to provide 2,2-bis(6-fluoro-3-pyridinyl) oxylan (480 mg). 

(5) The above compound (480 mg) was dissolved in methanol (5 ml) 
and stirred in hydrogen atmosphere of one atmospheric pressure for 2.5 
hours in the presence of 10% palladium-on-carbon (220 mg). Removing the 
palladium-on-carbon by filtration, the filtrate was condensed under reduced 
pressure. The residue was purified on column chromatography 
(hexane/ethyl acetate = 1/2) to provide 
2,2-bis(6-fIuoro-3-pyridinyl)-l-ethanol (352 mg). 

(6) The above compound (350 mg) was dissolved in acetone (5 ml), 
and to which Jones' reagent (5 ml) was added on ice both. The reaction 
liquid was stirred for 45 minutes at room temperature, and thereafter water 
and ether were added. The organic layer was separated and washed 
repeatedly with water. The last washing was conducted with saturated 
brine. The organic layer was dried over anhydrous sodium sulfate and 
condensed under reduced pressure to provide the title compound (175 mg) 
as crystals. 

lHNMR(400MHz,CDC13,8ppm):5.07(lH,s),6.94-6.97(2H,m), 
7.70-7.83(2H,m),8.22(2H,s). 

[0187] 

Referential Example 25 

2,2-Bis(6-methoxy-3*pyridyl)acetic acid 
Referential Example 24 was repeated except that 

5- bromo-2-fluoropyridine which was used in Referential Example 24-(l) was 
replaced with 5"bromo-2-methoxypyridine, to provide the title compound. 

ESI-MS Found:m/z 275[M+H]+ 

[0188] 

Referential example 26 

2-(3,4-Difluorophenyl)-2-phenylacetic acid 

Referential Example 24 (l) through (6) were repeated except that 

6- fLuoro-3-pyridinyl lithium and 6-fluoronicotinic aldehyde which were used 

in Referential example 24- (2) were replaced with, respectively, 

phenylmagnesium bromide and 3,4-difuorobenzaldehyde, to provide the 
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title compound. 
[0189] 

Referential example 27 

2,2-Bis(4-fluorophenyl)acetic acid 

Referential Example 24-(2) through (6) were repeated except that 
6 fluoro-3-pyridinyl lithium and 6-fluoronicotinic aldehyde which were used 
in Referential Example 24- (2) were replaced with, respectively, 
4-fluorophenylmagnesium bromide and 4-fluorobenzaldehyde, to provide 
the title compound. 

lH-NMR(300MHz,CDC13,8ppm):5.0l(lH,s),7.00-7.05(4H,m), 

7.26-7.3l(4H,m). 

[0190] 

Referential Examples 28 - 32 

Referential Example 24(2) - (6) were repeated except that 
6-fluoronicotinic aldehyde used in Referential Example 24-(2) was changed 
in each run in correspondence to the intended compound, to provide 
compounds of Referential Examples 28 - 32. 
[0191] 

Referential Example 28 

2-(6 Fluoro-3-pyridinyl)-2-(4-fluoropheny)acetic acid 
lH-NMR(300MHz,CDC13,8ppm):5.02(lH,s),6.85-7.00(lH,m), 
7.00-7.10(2H,m),7.20-7.35(lH,m),7.70-7.85(lH,m),8.18(lH,s). 
ESI-MS Found:m/z 250[M+H]+ 

[0192] 

Referential Example 29 

2-(6-Fluoro-3-pyridinyl)-2-(6-trifluoromethyl-3-pyridinyl)- acetic 

acid 

ESI-MS Found:m/z 30l[M+H]+ 
[0193] 

Referential Example 30 

2-(6-Fluoro-3-pyridinyl)-2-phenylacetic acid 

[0194] 

Referential Example 31 

2 - (6 - Fluoro - 3 -py ridiny 1) - 2 - (4 - toluy 1) acetic acid 

[0195] 
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Referential Example 32 

2 - (2 - Fluor o - 5 - py ridiny 1) - 2 - (2 - me thoxy ■ 5 - py ridiny 1) acetic acid 
ESI-MS FoundWz 263[M+H]+ 

[0196] 

Referential Example 33 

4"(6-Fluoro-3"pyridinyl)-piperidine 

(1) A solution of 2-fluoro-5-bromopyridine (7.69 g) in diethyl ether 
(160 ml) was cooled to -78 °C, and into which nbutyl lithium 
(l,56M-hexane solution, 30 ml) was added dropwise at a temperature not 
higher than -70 °C. After 15 minutes' stirring, tert-butyl 
4-oxo-l-piperidinecarboxylate (8.7 g) was added. Temperature of the 
reaction liquid was raised to -35 °C and water was added, followed by 
extraction with ethyl acetate. The organic layer was washed with 
saturated brine and dried over anhydrous sodium sulfate. The organic 
layer was condensed under reduced pressure and isopropyl ether was added 
to the resulting residue. Whereupon precipitated crystals were 
recovered by filtration to provide the title compound (4.15 g). The filtrate 
was purified on column chromatography (hexane/ethyl acetate = 3/1 - 2/1) 
to provide tert-butyl 4-(6-fluoro-3- 

pyridinyl)-4-hydroxy-tetrahydro- l(2H)-pyridinecarboxylate (1.25 g). 

(2) To a solution of above compound (5.4 g) and 
4-dimethylaminopyridine (13.4 g) in chloroform (150 ml), methanesulfonyl 
chloride (3.53 ml) was added under cooling with ice. After raising the 
temperature to the ambient level, the system was stirred for an overnight. 
The reaction liquid was condensed under reduced pressure, ethyl acetate 
and aqueous citric acid solution were added to the residue, the mixture was 
stirred and the organic layer was separated. The organic layer was 
successively washed with water, saturated aqueous solution of sodium 
hydrogencarbonate and saturated brine. The organic layer was dried over 
anhydrous sodium sulfate, condensed under reduced pressure, and the 
resulting residue was purified on column chromatography (hexane/ethyl 
acetate = 3/1) to provide tert-butyl 

4-(6-fluoro-3-pyridinyl)-3,6-dihydro-l(2H)- pyridinecarboxylate (4.70 g). 

(3) A solution of above compound (4.70 g) in THF (50 ml) was stirred 

for an overnight in an atmosphere of one atmospheric hydrogen pressure in 
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the presence of 10% palladium-oircarbon (500 mg). The reaction liquid 
was filtered, condensed under reduced pressure, and the residue was 
purified on column chromatography (hexane/ethyl acetate = 3/1) to provide 
tert-butyl 4-(6-fluoro-3- pyridinyl)-tetrahydro- l(2H)-pyridinecarboxylate 
(4.60 g). 

(4) The above compound (4.6 g) was dissolved in trifluoroacetic acid 
(10 ml) and stirred for 30 minutes at room temperature. The reaction 
liquid was condensed under reduced pressure. To the resulting residue an 
aqueous sodium hydroxide solution was added to render it alkaline, 
followed by extraction with ether. The organic layer was washed with 
saturated brine, dried over anhydrous sodium sulfate and condensed under 
reduced pressure to provide the title compound (3.0 g). 
[0197] 

Referential Example 34 

Spiro[5-fluoro-6-azaisobenzofuran- l(3H), 4'-piperidine] 

(1) 2,3-Dichloropyridine (107.3 g) and cesium fluoride (268.2 g) were 
suspended in N-methyl-2-pyrrolidinone (270 ml) and stirred at 150°C for 23 
hours. After cooling off, the reaction mixture was poured into water, 
filtered through Celite, and the filtrate was extracted with ether. The 
organic layer was washed with saturated brine, dried over anhydrous 
sodium sulfate and condensed under reduced pressure. The resulting oily 
residue was distilled to provide 3-chloro-2-fluoropyridine (76.14 g) as a 
colorless oily substance. 

Boiling point: 91 _ 95°C (15 mmHg) 

(2) To a solution of diisopropylamine (97 ml) in THF (1200 ml), 

n-butyl lithium (2.66M-hexane solution, 239 ml) was added at -78°C. The 

reaction liquid was stirred for 30 minutes at said temperature, and into 

which a solution of the above compound (76.14 g) in THF (300 ml) was 

added dropwise, followed by an hour's stirring. Dry ice was added to the 

reaction liquid, and after the temperature of the system was raised to the 

ambient level, the reaction mixture was poured into water and condensed 

under reduced pressure. The residue was extracted with ether. 

Hydrochloric acid was added to the aqueous phase to adjust the latter's pH 

to 2, followed by extraction with ethyl acetate. The organic layer was 

combined with the extract and washed with saturated brine, dried over 

69 



anhydrous magnesium sulfate and condensed under reduced pressure. 
The residue was recrystallized from ether-hexane to provide 
3-chloro-2-fluoroisonicotinic acid (55.9 g). 

(3) To a solution of 2,2,6,6-tetramethylpiperidine (8 ml) in THF (100 
ml), n-butyl lithium (1.56 M-hexane solution, 39.1 ml) was added at -78 °C. 
After stirring at said temperature for 30 minutes, the 

above compound (2.68 g) was added, followed by 2.5 hours' stirring. To the 
reaction solution, a solution of 1 -benzyl- 4-piperidone (3.68 ml) in THF (55 
ml) was added dropwise at -78 °C, stirred for 20 minutes and the 
temperature of the system was raised to the ambient level. 3N*hydrochloric 
acid was added to the reaction mixture to adjust the pH of the latter to 2, 
followed by 30 minutes' stirring, addition of 4N sodium hydroxide solution 
to adjust the pH to 5, and extraction with ethyl acetate. The organic layer 
was washed with saturated brine, dried over anhydrous magnesium sulfate 
and condensed under reduced pressure. The resulting oily residue was 
purified on silica gel column chromatography (methanol/chloroform = 1/50 - 
1/20 - 1/10) to provide l'-benzylspiro [4-chloro-5-fluoro-6-azaisobenzofuran- 
1(3H), 4-piperidin]-3-one (4.06 g). 

(4) The above compound was dissolved in toluene (60 ml) and to the 
solution diisobutyl aluminum hydride (l.OM-hexane solution, 12.6 ml) was 
added at -78 °C, followed by 30 minutes' stirring. Raising the system 
temperature to the ambient level, the reaction mixture was poured into 
saturated aqueous ammonium chloride solution and the insoluble matter 
was filtered off. The filtrate was condensed under reduced pressure. The 
residue was extracted with ethyl acetate, and the organic layer was washed 
with saturated brine and dried over anhydrous magnesium sulfate. The 
organic layer was condensed under reduced pressure, and the resulting 
residue was recrystallized from ethyl acetate-heptane to provide 
l'-benzylspiro- [4-chloro-5-fluoro-6-azaisobenzofuran-l(3H), 
4'-piperidinl-3-ol (2.36 g). 

(5) To a solution of above compound (10.9 g) in acetonitrile (400 ml), 

triethylsilane (135 ml) and boron trifluoride- diethyl ether complex (35.6 ml) 

were added at 60°C, followed by 30 minutes' stirring. After cooling off, the 

reaction mixture was adjusted to pH7 with 3N hydrochloric acid and 

condensed under reduced pressure. The resulting residue was adjusted of 
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its pH to 1 with 5N hydrochloric acid, followed by 2 hours' stirring. The 
residue was extracted with 

ether. The resulting aqueous layer was adjusted of its pH to 6 with 8N 
sodium hydroxide solution and extracted with ethyl acetate. The organic 
layer was combined with the extract, washed with saturated brine, dried 
over anhydrous magnesium sulfate and condensed under reduced pressure. 
Thus obtained oily residue was purified on silica gel column 
chromatography (hexane/ethyl acetate - 2/1), and the resulting solid was 
recrystallized from ether-hexane to provide 

l'-benzylspiro[4-chloro-5-fluoro-6-azaisobenzofuran-l (3H), 4'-piperidine] 
(6.67 g). 

(6) The above compound was suspended in methanol (150 ml), and 
to which 20% palladium hydroxide -on-carbon (13 g) was added, followed by 
an hour's stirring at room temperature in hydrogen atmosphere. The 
reaction liquid was filtered through Celite, and the filtrate was condensed 
under reduced pressure to provide the title compound (4.36 g) as a white 
solid. 

lH-NMR(300MHz,CD3OD,8ppm):2.02-2.07(2H,m), 

2.15-2.26(2H,m),3.31-3.46(4H,m),5.14(2H,s), 

7.05(lH,t,J=l.lHz),8.10(lH,s). 

[0198] 

Referential Example 35 

Spiro[6-fluoro-5-azaisobenzofuran-l(3H), ^-piperidine] 

(1) Referential Example 34-(3) was repeated except that 
3*chloro-2-fluoroisonicotinic acid used in Referential Example 34-(3) was 
replaced with 6-chloronicotinic acid, to provide l'-benzylspiro- 
[6-chloro-5-azaisobenzofuran-l(3H), 4'-piperidin]-3-one. 

(2) The above compound (2.76 g) and potassium fluoride (2.05 g) 

were suspended in DMSO (42 ml) and stirred for 14 hours at 140°C. After 

cooling off, the reaction mixture was poured into water and extracted with 

ethyl acetate. The organic layer was washed with saturated brine, dried 

on anhydrous sodium sulfate and condensed under reduced pressure. The 

resulting residue was purified on silica gel column chromatography 

(hexane/ethyl acetate = 1/2) to provide l'-benzylspiro 

[6-fluoro-5-azaisobenzofuran-l(3H), 4'-piperidin]-3-one (2.06 g). 
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(3) Referential Example 34-(4) - (6) were repeated except that 
V benzylspiro [4-chloro - 5 -fluoro ■ 6 ■ azaisobe nzofur an- 1 (3H) , 
4 ? -piperidin]-3-one which was used in Referential Example 34-(4) was 
replaced with the above compound, to provide the title compound. 
[0199] 
Example 1 

2-(3,4-Difluorophenyl)-2-(2-oxo-l-pyrrolidinyl)-N-[3-(spiro[6- 
fluoroisobenzofuran*l(3H), 4'-piperidin]-l-yl)propyl]acetamide 

(1) To a solution of spiro[6-fluoroisobenzofuran-l(3H), 4'-pieridine] 
hydrochloride (50 mg) in DMF (1.5 ml), potassium carbonate (85 mg), 
potassium iodide (3 mg) and N*(3"bromopropyl) phthalimide (55 mg) were 
added by the order stated, and stirred for 4 hours at 80°C. The reaction 
liquid was cooled to room temperature and water was added, followed by 
extraction with ethyl acetate. The organic layer was washed with 
saturated brine, dried over anhydrous sodium sulfate and condensed under 
reduced pressure. The resulting residue was purified on silica gel column 
chromatography (ethyl acetate) to provide 
2(3-spiro[6-fluoroisobenzofuran-l(3H), 

4 , -piperidin-l-yl]-propyl)-IH-isoindoM,3(2H)-dione (53 mg) as a pale yellow 
solid. 

(2) To a solution of above compound (1.57 g) in ethanol (2 ml), 
hydrazine monohydrate (0.033 ml) was added and heated under reflux for 4 
hours. The reaction liquid was cooled to room temperature and condensed 
under reduced pressure. The solid was separated by filtration and washed 
with carbon tetrachloride. The filtrate was condensed under reduced 
pressure to provide 3-spiro[6-fluoroisobenzofuran-l(3H), 
4'-piperidin-l-yl]propanamine (39 mg) as a pale yellow, oily substance. 

(3) To a solution of above compound in DMF (1.5 ml), 

2-(3,4-difluorophenyl)-2-(2-oxo-l-pyrrolidinyl)acetic acid (33 mg), HOBt 

monohydrate (30 mg), sodium hydrogencarbonate (43 mg) and EDC1 (37 

mg) were added by the order stated, and stirred for 15 hours at room 

temperature. Water was added to the reaction liquid which then was 

extracted with ethyl acetate. The organic layer was washed with 

saturated brine, dried over anhydrous sodium sulfate and condensed under 

reduced pressure. The resulting residue was purified on silica gel column 
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chromatography (methanol-ethyl acetate = 15/85) to provide the title 

compound (20 mg) as a pale yellow, oily substance. 

lHNMR(300MHz,CDC13,8ppm):i.55-2.1l(8H,m), 
2.28-2.55(6H ) m),2.72-2.78(lH,m),2.85-2.9l(lH,m), 
3.02-3.10(lH,m),3.35-3.5l(2H,m),3.73-3.8l(lH,m),5.00(2H,s), 
5.77(lH,s),6.88-7.00(2H,m),7.11-7.33(4H,m),7.86(lH ) brs). 
ESI-MS Found:m/z 502[M+H]+ 

[0200] 

Example 2 -8 

Example 1 was repeated except that spiro[6- 
fluoroisobenzofuran-l(3H)*4'-piperidine] hydrochloride used in Example 
l-(l) and 2-(3,4-difluorophenyl)-2-(2-oxo-l-pyrrolidinyl)- acetic acid were 
replaced with starting materials corresponding respectively to the intended 
compounds, to provide compounds of Examples 2-8. 
[0201] 
Example 2 

2,2-Bis(4-chlorophenyl)-N-[3-(2,3-dihydrospiro- 
[ 1 H -indan- 1 , 4' piperidin] - 1 -y Dpropyl] acetamide 

lH-NMR(300MHz,CDC13,8ppm):l.51-1.59(2H,m), 
1.66 1.83(4H,m),1.9l(2H,t,J=7.3Hz),2.07-2.16(2H,m), 
2.45(2H,t,J=6.2Hz),2.79-2.93(4H,m),3.39-3.44(2H,m), 
4.76(lH,s),7.12-7.39(l3H,m). 
ESI-MS Found:m/z 507[M+H]+ 

[0202] 
Example 3 

2- (3,4-Difluorophenyl)-2-(2-oxo-l-pyrrolidinyl)-N-(3- 
(spirotisobenzofuran- l(3H), 4'-piperidin]-l-yl)propyl]acetamide 
lH-NMR(300MHz,CDC13,8ppm):l.65-2.17(l0H,m), 
2.40-2.60(6H,m),2.98-3.08(lH,m),3.38-3.50(2H,m), 
3.71-3.80(2H,m),5.05(lH,s),5.76(lH,s),7.13-7.3l(7H,m), 
7.92(lH,s). 

ESI-MS Found:m/z 484[M+H]+ 

[0203] 
Example 4 

2-(4-Chlorophenyl)-2-(2-oxo-l-pyrrolidinyl)-N-[3- 
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(spiro[isobenzofuran-l-(3H), 4' piperidin]-l-yl)propyl] acetamide 
ESI-MS Found:m/z 482[M+H]+ 

[0204] 
Example 5 

2-(3,4-Difluorophenyl)-2-(2-oxo-l-pyrrolidinyl)-N-[3(spiro- 
[isobenzofuran- l(3H), 4'-piperidin] ■ l-yl)propyl] acetamide 
ESI-MS Found:m/z 474[M+H]+ 

[0205] 
Example 6 

2-(3,4-Difluorophenyl)-2-(2-oxo-l-pyrrolidinyl)-N-[3- 
(spirotS-fluoroisobenzofuran-lCSHj^'-piperidinl-l-yOpropyl]- acetamide 
ESI-MS Found:m/z 502[M+H]+ 

[0206] 
Example 7 

2-(3,4-Difluorophenyl)-2-(2-oxo-l-pyrrolidinyl)-N-[3- 
(4- (6 - fluoro - 3 -py ridinyl)piperidin] - 1 -y 1) propyl] acetamide 
ESI-MS Found:m/z 475[M+H]+ 

[0207] 
Example 8 

2-(3,4-Difluorophenyl)-2-(2-oxo-l-piperidinyl)-N-[3-(spiro- 
[isobenzofuran-l(3H), 4'-piperidin]-l-yl) propyl] acetamide 
lH-NMR(300MHz 5 CDC13,8ppm):i.42-3.10(l5H,m), 
3.10-3.76(2H,m),5.06(2H,s),7.00-7.50(l0H,m),7.63-7.78(lH,m),8.42- 
8.74(2H,m). 

ESI-MS Found:m/z 506[M+H]+ 

[0208] 
Example 9 

2-(3,4-Difluorophenyl)-N-methyl-2-(2-oxo-l-pyrrolidinyl)-N- 
[3-(spiro[isobenzofuran- l(3H), 4'-piperidin]- 1-yl) propyl] acetamide 

(1) To a solution of tert-butyl N-(3-hydroxypropyl)-N- 

methylcarbamate (12.0 g) and triethylamine (11.5 ml) in ethyl acetate (300 

ml), methanesulfonyl chloride (5.4 ml) was added under cooling with ice. . 

After 2 hours' stirring, saturated aqueous sodium hydrogencarbonate 

solution was added to the reaction liquid and extracted with ethyl acetate. 

The organic layer was washed with saturated brine, dried over anhydrous 
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sodium sulfate and condensed under reduced pressure to provide 
3-[(tert-butoxycarbonyl)- (methyl) amino] propyl methanesulfonate (14.8 g) 
as an oily substance. 

(2) To a solution of above compound (5.00 g) in DMF (50 ml), 
spiro[isobenzofuran-l(3H), 4'-piperidine] hydrochloride (4.22 g), potassium 
carbonate (12.92 g) and potassium iodide (310 g) were added by the order 
stated, and stirred for 18 hours at 80°C. The reaction liquid was cooled to 
room temperature, to which water was added, followed by extraction with 
ethyl acetate. The organic layer was washed with saturated brine, dried 
over anhydrous sodium sulfate and condensed under reduced pressure. 
The resulting residue was purified on silica gel column chromatography 
(methanol/ethyl acetate = 1/9) to provide tert-butyl 

N-methyl-N- [3"(spiro[isobenzofuran- l(3H), 4'-piperidin] - l-yl)propyl]- 
carbamate (4.71 g) as a pale yellow oily substance. 

(3) To a solution of above compound (4.58 g) in ethyl acetate (40 ml), 
4N-hydrogen chloride -ethyl acetate solution (30 ml) was added and stirred 
for 18 hours at room temperature. The solid which precipitated was 
recovered by filtration and washed with ether to provide 
N-methyl-3-(spiro[isobenzofuran-l(3H), 4'-piperidin-l-yl]- 1-propanamine 
dihydrochloride (3.22 g) as a white powder. 

(4) The title compound was obtained by repeating Example l-(3) 
except that 3-spiro[6-fluoroisobenzofuran-l(3H),4'-piperidin- 

1- yl]-propanamine which was used in Example 1~(3) was replaced with the 
above compound. 

lH-NMR(300MHz,CDC13,8ppm):i.70-2.10(8H,m), 

2.25-2.46(6H,m),2.65-2.90(3H,m),2.9l(3Hxl/2,s), 

2.99(3Hxl/2,s),3.20-3.55(2H,m),3.86-3.92(6H,m), 

5.05(2Hxl/2,s),5.06(2Hxl/2,s),6.1l(lHxl/2,s),6.25(lHxl/2,s), 

7.02-7.27(7H,m). 

ESI-MS Found:m/z 498[M+H]+ 

[0209] 

Examples 10 - 29 

Example 9-(4) was repeated except that 

2- (3,4-difluorophenyl)-2-(2-oxo-l-pyrrolidinyl)acetic acid which was used in 

Example 9-(4) was replaced with starting materials corresponding 
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respectively to the intended compounds, to provide compounds of Examples 
10 - 29. 
[0210] 
Example 10 

2(3,4-Difluorophenyl)-N-methyl-2-(2-oxo-l,3-oxazolan-3-yl)-N-[3-(s 
piro[isobenzofuran-l(3H), 4'-piperidin]-l-yl)propyl]acetamide 
lH-NMR(300MHz,CDC13,8ppm):i.74-2.3l(6H,m), 
2.25-2.50(4H,m),2.62-3.19(3H,m),3.30-3.55(2H,m), 
4.18-4.40(3H,m),5.05(lH,s),5.06(lH,s),5.86(lHxl/2,s), 
6.03(lHxl/2,s),7.13-7.3l(7H,m). 
ESI-MS Found:m/z 500[M+H]+ 

[0211] 

Example 11 

2-(4-Chlorophenyl)-2-cyclopentyl-N-methyl-N- [3-(spiro- 
[isobenzofuran- l(3H), 4'-piperidin] - 1 -yl)propyl]acetamide 
lH-NMR(300MHz,CDC13,8ppm):0.89-2.23(l6H,m), 
2.30-3.00(7H,m),3.08-3.50(4H,m),4.73-5.60(2H,m), 
6.82-7.45(8H,m). 
ESI-MS Found:m/z 48l[M+H]+ 

[0212] 
Example 12 

2-(4-Chlorophenyl)-N-methyl-2-(lH-pyrrol-l-yD-N-[3-(spiro- 
[isobenzofuran- l(3H), 4'-piperidin] - l yl)propyl]acetamide 
lH-NMR(300MHz,CDC13 ) 8ppm):i.50-2.10(6H,m) ) 
2.25-2.51(4H ) m),2.68-3.05(2H,m),2.96(3Hxl/2,s), 
3.0l(3Hxl/2,s),3.30-3.40(lH,m) J 3.45-3.55(lH,m), 
5.07(2H,s),6.0l(lHxl/2,s),6.18-6.25(2H,m),6.39(lHxl/2,s), 
6.67-6.76(2H,m),7.05-7.39(8H,m). 
ESI-MS Found:m/z 478[M+H]+ 

[0213] 
Example 13 

2-(4-Chlorophenyl)-2-cyclopentyl-2-hydroxy-N-methyl- 
N-[3-(spiro[isobenzofuran-l(3H), 4'-piperidin]-l-yl)propyl]acetamide 
lH-NMR(300MHz,CDC13,8ppm):i.00-4.13(27H,m), 
5.06(2H,s),6.98-7.72(8H,m). 
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ESI-MS FoundWz 497[M+H]+ 

[0214] 
Example 14 

2-(4-Chlorophenyl)-N-methyl-2-(lH-pyrazol-l-yl)-N-[3-(spiro- 
[isobenzofuran l(3H), 4'-piperidin] l yl)propyl]acetamide 
lH-NMR(300MHz, CDC13,8ppm) : 1 . 59-2. 10(6H,m), 
2.28-2.5l(4H,m),2.69-2.95(2H,m),2.98(3Hxl/2,s), 
3.02(3Hxl/2 ) s),3.20-3.65(2H ) m),5.07(2H ) s),6.25-6.30(lH,s), 
6.48(lHxl/2,s),6.84(lHxl/2,s) ) 7.09-7.45(9H,m), 
7.51-7.58(lH,m). 
ESI-MS Found:m/z 479[M+H]+ 

[0215] 
Example 15 

2 - (4 - Chlorophenyl) - 2 - hydroxy- 2 -isopropy 1- N- methyl- N- [3 - 
(spiro[isobenzofuran-l(3H), 4'-piperidin]-l-yl)propyl]acetamide 
lHNMR(300MHz,CDC13,8ppm):0.55-3.02(25H,m), 
5.08(2H,s),7.10-7.58(8H,m). 
ESI-MS Found:m/z 47l[M+H]+ 

[0216] 
Example 16 

2-(4-Chlorophenyl)-2-hydroxy-N-methyl-2-(3-pyridyl)-N[3- 
(spiro[isobenzofuran-(3H), 4'-piperidin] - l-yl)propyl]acetamide 
lH-NMR(300MHz,CDC13,8ppm):i.42-3.10(l5H,m) J 
3.10-3.76(2H,m),5.06(2H > s),7.00-7.50(l0H,m),7.63-7.78(lH,m),8.42- 
8.74(2H,m). 

[0217] 
Example 17 

2-(3,4Difluorophenyl)-N-methyl-2-(2-oxo-l-piperidinyl)-N- 
[3-(spiro[isobenzofuran-l(3H), 4'-piperidin]-l-yl)propyl]acetamide 

lH-NMR(300MHz J CDC13,8ppm):i.43-3.65(20H,m),5.06(lH,s) ) 5.07(l 
H ) s) ) 6.87(lHxl/2,s),7.10-7.40(6H,m),7.44(lHxl/2,s), 
7.67(lH,d,J=20Hz),7.80(lH,d,J=1.7Hz). 
ESI-MS Found:m/z 498[M+H]+ 

[0218] 

Example 18 
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2-(3,4-Difluorophenyl)-N-methyl-2-(lH-l,2,3-triazol-l-yl)-N- 
[3 (spiro[isobenzofuran- 1(3H), 4'-piperidin]- l-yl)propyl]acetamide 
lH-NMR(300MHz,CDC13,8ppm):i.43-3.65(20H,m), 
5.06(lH ) s) ) 5.070(lH,s),6.87(lHxl/2,s),7.10-7.40(6H ) m), 
7.44(lHxl/2 ) s),7.67(lH ) d,J=2.0Hz),7.80(lH,d,J=1.7Hz). 
ESI-MS Found:m/z 482[M+H]+ 

[0219] 
Example 19 

2-(3,4-Difluorophenyl)-N-methyl-2-phenyl-N-[3-(spiro- 
[isobenzofuran- l(3H), 4'-piperidin]- l-yl)propyl]acetamide 
lH-NMR(300MHz,CDC13,8ppm):i.67-2.0l(6H,m) ) 
2.32-2.44(4H,m),2.73-2.85(2H,m),2.99(lHxl/2,s), 
3.00(lHxl/2,s) ) 3.29-3.57(2H,m),5.07(2H,s),5.14(lHxl/2,s) > 
5.35(lHxl/2,s),6.92-6.96(lH,m),7.03-7.14(3H,m), 
7.15-7.37(8H,m). 
ESI-MS Found:m/z 49l[M+H]+ 

[0220] 
Example 20 

2-(3,4-Difluorophenyl)-N-methyl-2-(lH-l,2,4-triazoM-yl)-N- 
[3 - (spiro [isobenzofuran- 1 (3H) , 4'-piperidin] - l-yl)propyl] acetamide 

lH-NMR(300MHz,CDC13,8ppm):i.55-3.66(l8H,m),5.07(lH,s),5.08(l 
H,s) ) 6.45(lHxl/2,s),7.05(lHxl/2,s),7.10-7.42(6H,m), 
7.90(l/2H,s),7.94(l/2H,s),8.20(lH,s). 
ESI-MS Found:m/z 482[M+H]+ 

[0221] 
Example 21 

2(4-Chlorophenyl)-2-cyclopentyl-2-methyl-N-methyl-N- 
[3-(spiro[isobenzofuran*l(3H), 4'-piperidin]-l-yl)propyl]acetamide 
ESI-MS Found:m/z 495[M+H]+ 

[0222] 
Example 22 

2-(4-Chlorophenyl)-N-methyl-2-(2-oxo-l-pyrrolidinyl)- 
N-[3-(spiro[isobenzofuran-l(3H), 4'-piperidin]-l-yl)propyl]acetamide 
ESI-MS Found:m/z 496[M+H]+ 

[0223] 
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Example 23 

2-(4-Fluorophenyl)-Nmethyl-2-(2-oxo-l-pyrrolidinyl)-N-[3- 
(spirofisobenzofuran- l(3H), 4'-piperidin]- l-yl)propyl]acetamide 
ESI-MS Found:m/z 480[M+H]+ 

[0224] 
Example 24 

2-(4-Chlorophenyl)-2-(lH-imidazol-l-yD-N-methyl-N-[3-(spiro- 
[isobenzofuran- l(3H), 4'-piperidin]- l-yl)propyl]acetamide 
ESI-MS FoundWz 479[M+H]+ 

[0225] 
Example 25 

2-(3,4-Difluorophenyl)-N-methyl-2-(2-methyMH-imidazoM-yl)- 
N- [3-(spiro[isobenzofuran- 1(3H), 4'-piperidin]- l-yDpropyl]acetamide 
ESI-MS Found:m/z 495[M+H]+ 

[0226] 
Example 26 

2-(3,4-Difluorophenyl)-N-methyl-2-(4-methyMH-imidazol- 
l-yl)-N-[3-(spiro[isobenzofuran-l(3H),4'-piperidin]-l-yl)propyl]- acetamide 
ESI-MS Found:m/z 495[M+H]+ 

[0227] 
Example 27 

2-(3,4-Difluorophenyl)-2-(4-(methanesulfonyl)-2-oxo-l- 
piperazinyl)-N-methyl-N-[3-(spiro[isobenzofuran-l(3H),4'-pipridin]- 
1 -yDpropy 1] acetamide 

ESI-MS Found:m/z 59l[M+H]+ 

[0228] 
Example 28 

2-(3,4-Difluorophenyl)-N-methyl-2-(2H-l,2,3,4-tetrazol-2-yl)- 
N-[3-(spiro[isobenzofuran-l(3H), 4'-piperidin]-l-yl)propyl] acetamide 
lHNMR(300MHz,CDC13,8ppm):i.8-3.2(l3H,m) J 
2.97(3Hxl/2,s),3.00(3Hxl/2,s),3.4-3.7(2H,m),5.05(lH,s), 
5.07(lH,s),6.85(lHxl/2,m),7.04-7.13(lH,m),7.18-7.35(5H,m), 
7.41-7.5l(lH,m),7.74(lHxl/2 J s),8.50(lHxl/2,s),8.52(lHxl/2,s). 
ESI-MS Found:m/z 483[M+H]+ 

[0229] 
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Example 29 

2-(3,4-Difluorophenyl)-N-methyl-2 -(2-oxo-l(2H)pyridinyl)-N- 
[3-(spiro[isobenzofuran- 1(3H), 4-piperidin]- l-yl)propyl] acetamide 
lH-NMR(300MHz,CDC13,8ppm):l.7-2.l(6H,m), 
2.38-2.50(4H,m),2.70-3.02(2H,m),3.05(3Hxl/2,s), 
3.08(3Hxl/2,s),3.40-3.45(lH,m),3.52-3.53(lH,m),5.04(lH,s), 
5.05(lH,s),6.09-6.13(lH,m),6.53-6.57(lH,m) ) 7.09-7.34(l0H,m) 
ESI-MS Found:m/z 508[M+H]+ 

[0230] 

Examples 30 - 42 

Example 9 was repeated except that spiro[6- 
fluoroisobenzofurairl(3H), 4'-piperdine] hydrochloride used in Example 
9-(2) was replaced with each a starting material corresponding to the 
intended compound, to provide the compounds of Examples 30 - 42. 
[0231] 
Example 30 

2-(3,4-Difluorophenyl)-N-methyl-2-(2-oxo-l-pyrrolidinyl-N-[3- 
(spiro[7-fluoroisobenzofuran-l(3H),4'-piperidin]-l-yl)propyl]- acetamide 
lH-NMR(400MHz,CDC13,8ppm):i.56-2.49(l4H,m), 
2.66-3.08(3H,m),2.90(3Hxl/2,s),2.98(3Hxl/2,s), 
3.40-3.5l(2H,m),3.84-3.9l(lH,m),5.07(2H,s),6.1l(lHxl/2 ) s), 
6.24(lHxl/2,s),6.88-6.98(2H,m),7.04-7.26(4H,m). 
ESI-MS Found:m/z 516[M+H]+ 

[0232] 
Example 31 

2-(3,4-Difluorophenyl)-N-methyl-2-(2-oxo-l-pyrrolidinyl-N- 
[3 - (4- (4-fluorophenyl)piperidin- 1 -yDpropyl] acetamide 

lH-NMR(300MHz,CDC13,8ppm):l.60-3.60(23H ) m), 

3.38-3.95(lH,m) ) 6.12(lHxl/2,s) ) 6.23(lHxl/2 ,s), 

6.94-7.26(7H,m). 

ESI-MS Found:m/z 488[M+H]+ 

[0233] 
Example 32 

2-(3,4- Difluorophenyl) - N- methyl-2 - (2 -oxo- 1 -pyrrolidinyl- N- 

[3-spiro[6-fluoroisobenzofuran-l(3H), 4'-piperidin]-l-yl)- propyl] acetamide 
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lHNMR(300MHz ) CDC13,5ppm):i.55-2.15(8H,m), 

2.20-2.60(6H ) m),2.60-3.05(6H ) m),3.15-3.60(2H,m), 

3.80-4.00(lH,m),4.95-5.05(2H ) m),6.05-6.20(lH,m), 

6.75-7.25(6H,m). 

ESI-MS Found:m/z 516[M+H]+ 

[0234] 
Example 33 

2(3,4-Difluorophenyl)-N-methyl-2-(2-oxo-l-pyrrolidinyl-N- 
[3*spiro[5-fluoroisobenzofuran-l(3H),4'-piperidin]-l-yl)- propyl] acetamide 
lH-NMR(300MHz,CDC13,8ppm):i.55-2.15(8H,m), 
2.20-2.55(6H,m),2.60-3.05(6H,m),3.15-4.00(3H,m), 
4.95-5.05(2H,m),6.00-6.20(lH,m),6.85-7.25(6H,m). 
ESI-MS Found:m/z 516[M+H]+ 

[0235] 
Example 34 

2-(3,4-Difluorophenyl)-N-methyl-2-(2-oxo-l-pyrrolidinyl-N- 
(3*spiro[4-fluoroisobenzofuran- l(3H),4'-piperidin]- 1-yl)- propyl] acetamide 
lH-NMR(400MHz J CDC13,8ppm):i.63-2.07(8H,m) ) 
2.31-2.48(6H,m),2.60-2.99(3H,m),2.88(3Hxl/2 )S ), 
2.90(3Hxl/2,s),3.21-3.52(2H,m),3.86-3.9l(lH,m),5.10(lH,s), 
5. ll(lH,s),6. ll(lHxl/2,s),6.25(lHxl/2,s),6.90-6.95(2H ) m), 
7.04-7.08(lH,m),7.14-7.26(3H,m). 
ESI-MS Found:m/z 516[M+H]+ 

[0236] 
Example 35 

2-(4-Fluorophenyl)-N-methyl-2-(2-oxo-l-pyrrolidinyl)-N-[3- 
(spiro[6-azaisobenzofuran- l(3H), 4'-piperidin] - l-yl)propyl] acetamide 
lH-NMR(300MHz,CDC13,8ppm):i.64-3.55(22H,m), 
3.85-3.94(lH,m),5.04(lHxl/2 )S ),5.05(lHxl/2,s),6.12(lHxl/2,s),6.27(l 
Hxl/2,s),7.03-7.07(lH,m),7.13-7.23(3H,m) ) 8.43(lH,s), 
8.50(lH,d,J=5.0Hz). 
ESI-MS Found:m/z 499[M+H]+ 

[0237] 
Example 36 

2-(3,4-Difluorophenyl)-N-methyl-2-(2-oxo-l-pyrrolidinyl)-N- 
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[3-(spiro[5-fluoro-6-azaisobenzofurairl(3H), 4'-piperidin]- 
1 -yDpropyl] acetamide 

lH-NMR(300MHz,CDC13,8ppm):l.62-3.53(22H,m), 

3.84-4.00(lH,m),5.0l(lHxl/2,s),5.02(lHxl/2 ) s),6.1l(lHxl/2,s),6.27(l 

Hxl/2,s),6.75(lH,d,J=1.8Hz),7.03-7.06(lH,m) ) 

7.12-7.22(2H,m),7.96(lH,d,J=2.9Hz). 

ESI-MS Found:m/z 517[M+H]+ 

[0238] 
Example 37 

2-(3,4-Di£luorophenyl)-N-methyl-2-(2-oxo-l-pyrrolidinyl)-N- 
[3-(2,3-dihydrospiro-[lH-indene-l,4'-piperidin]-l-yl)propyl]acetamide 
ESI-MS Found:m/z 496[M+H]+ 

[0239] 
Example 38 

2-(3,4-Difluorophenyl)-N-methyl-2-(2-oxo-l-pyrrolidinyl)-N- 
[3-(spiro[6-fluoro-5-azaisobenzofuran-l(3H), 4'-piperidin]-l-yl)- 
propyl] acetamide 

ESI-MS Found:m/z 517[M+H]+ 

[0240] 
Example 39 

2-(3,4-Difluorophenyl)-N-methyl-2-(2-oxo-l-pyrrolidinyl)-N- 
[3-(4-(3-fluorophenyl)piperidin-l-yl)propyl]acetamide 
ESI-MS Found:m/z 488[M+H]+ 

[0241] 
Example 40 

2-(3,4-Difluorophenyl)-N-methyl-2-(2-oxo- l-pyrrolidinyl)-N- 
[3-(4-(2-fluorophenyl)piperidiir l-yl)propyl] acetamide 
ESI-MS Found:m/z 488[M+H]+ 

[0242] 
Example 41 

2-(3,4-Difluorophenyl)-N-methyl-2-(2-oxo-l-pyrrolidinyl)-N- 
[3 - (4- (6-fluoro- 3 -pyridinyDpiperidin- 1 -yDpropyl] acetamide 
ESI-MS Found:m/z 489[M+H]+ 

[0243] 
Example 42 
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2-(3,4-Difluorophenyl)-N-methyl-2-(2--oxo-l-pyrrolidinyl)-N- 
[3-(4-phenylpiperidin-l-yl)propyl]acetamide 
ESI MS Found:m/z 470[M+H]+ 

[0244] 

Examples 43 - 45 

Example 9 was repeated except that spiro[isobenzofurarrl(3H), 
4'-piperidine] hydrochloride which was used in Example 9-(2) was replaced 
with each a starting material corresponding to the intended compound and 
2-(3,4-difluorophenyl)-2-(2-oxo-l-pyrrolidinyl)acetic acid which was used in 
Example 9-(4), with 2-(3,4-difluorophenyl)-2- 

(2-methyl-lH-imidazoM-yl)acetic acid, to provide the compounds of 
Examples 43 - 45. 
[0245] 
Example 43 

2-(3,4-Difluorophenyl)-N-methyl-2-(2-methyMH-imidazol-l- 
y 1) - N- [3 - (spiro [6 - fluoroisobenzofur an- 1 (3H) , 4' -piperidin] - 1 -y 1) ■ 
propyl] ace tamide 

lH-NMR(300MHz,CDC13,6ppm):i.67-2.03(6H,m), 

2.29-2.52(7H,m),2.67-3.13(5H,m) 3 3.20-3.62(2H,m),5.02(2H,s), 

6.0l(lHxl/2,s),6.20(lHxl/2,s),6.70-7.35(8H,m). 

ESI -MS Found:m/z 513[M+H]+ 

[0246] 

Example 44 

2-(3,4-Difluorophenyl)-N-methyl-2-(2-methyl-lH-imidazoM- 
yl) - N- [3 - (spiro [5 - fluoroisobe nzofur an* 1 (3H) , 4' -pip eridin] - 1 -yl) - 
propyl] ace tamide 

ESI-MS Found:m/z 513[M+H]+ 

[0247] 
Example 45 

2-(3,4-Difuorophenyl)-N-methyl-2-(2-methyl-lH-imidazoM- 
yl)-N-[3-(spiro[5-fluoro-6azaisobenzofuran-l(3H),4 , -piperidin]-l-yl)- 
propyl] acet amide 

ESI-MS Found:m/z 514[M+H]+ 

[0248] 

Examples 46 - 58 
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Example 9 was repeated except that spiro[isobenzofurairl(3H), 
4'-piperidin] hydrochloride which was used in Example 9-(2) was 
replaced with spiro[5-nuoro-6azaisobenzofuranl(3H), 4'-piperidine], and 
2-(3,4-difluorophenyl)-2-(2-oxo-l-pyrrolidinyl)acetic acid which was used in 
Example 9-(4), with each a starting material corresponding to the intended 
compound, to provide compounds of Examples 46 - 58. 
[0249] 
Example 46 

2-(3,4-Difluorophenyl)-2,2-dimethyl-N-methyl-N-[3-(spiro[5- 
fluoro-6-azaisobenzofuran-l(3H), 4'-piperidin]-l-yl)propyl]acetamide 
ESI-MS Found:m/z 462[M+H]+ 

[0250] 
Example 47 

2-(3,4-Difluorophenyl)-N-methyl-2-(lH-l,2 ) 4-triazoM-yl)-N- 
[3 - (spiro [5 - fluoro - 6- azaisobenzofur an - 1 (3H) , 4' -piperidin] - 1 -yDpropyl] - 
acetamide 

ESI-MS Found:m/z 50l[M+H]+ 

[0251] 
Example 48 

2,2- Bis(6 -fluoro- 3-pyridinyl) -N-methyl-N- 
[3-(spiro[5-fluoro-6-azaisobenzofuran-l(3H),4'piperidin]-l-yl)propyl]- 
acetamide 

lH-NMR(400MHz,CDC13,8ppm):l.76-1.85(4H,m), 

1.93-1.98(2H,m),2.38-2.42(4H,m),2.7-2.9(2H,m), 

3.02(3Hx2/5,s),3.07(3Hx3/5,s),3.39-3.5l(2H,m),5.03(2H,s), 

5.22(1Hx3/5,s),5.40(1Hx2/5,s),6.77(1H,s), 

6.94(2H,dd,J=8.4Hz ) 2.9Hz),7.7-7.8l(2H,m),7.97(lH,s), 

8.1l(2H,s). 

ESI-MS Found:m/z 512[M+H]+ 

[0252] 
Example 49 

N-methyl-2,2-bis(6methoxy-3-pyridinyl)N- [3-(spiro[5-fluoro- 

6-azaisobenzofuran- l(3H), 4' -piperidin]- l-yl)propyl]acetamide 

lH-NMR(400MHz,CDC13,6ppm):i.74-1.99(6H,m), 

2.37-2.42(4H,m),2.75-2.86(2H,m),3.00(3/2H,s),3.04(3/2H,s), 

84 



3.39-3.49(2H,m),3.9l(6H > s),5.04(2H,brd ) J=2.8Hz),5.05(l/2H,s),5.22( 
l/2H,s),6.7l(2H,d > J=8.4Hz),6.77(lH,brs),7.51-7.57(2H,m),7.97-8.02( 
3H,m). 

ESI-MS Found:m/z 562[M+H]+ 

[0253] 
Example 50 

2-(6-Fluoro-3-pyridinyl)-2-(4-fluorophenyl)-N-methyl-N-[3- 
(spiro[5-fluoro-6-azaisobenzofuran-l(3H),4'-piperidin]-l-yl)propyl]- 
acetamide 

ESI-MS Found:m/z 51l[M+H]+ 

[0254] 
Example 51 

2 - (6 -fluoro - 3-pyridinyl) - N- methyl- 2 - (6 - trifluoromethy 1- 3 - 
pyridinyl)-N- [3-(spiro[5-fluoro-6-azaisobenzofuran- l(3H), 
4'-piperidin] - 1 -yDpropyl] acetamide 

lH-NMR(400MHz,CDC13,8ppm):i.75-2.05(6H,m), 

2.39-2.44(4H,m) ) 2.74-2.85(2H,m),3.03(3/2H,s),3.09(3/2H,s), 

3.37-3.52(2H,m),5.04(2H,brs),5.31(l/2H,s),5.50(l/2H,s), 

6.77(lH,brs),6.96(lH,dd,J=8.8Hz,J=2.8Hz), 

7.68(lH,d,J=8.0Hz),7.76-7.86(2H,m),7.97(lH,s),8.15(lH,s), 

8.62(lH,s). 

ESI-MS Found:m/z 562[M+H]+ 

[0255] 
Example 52 

2 - (6 - Fluoro - 3 -py ridiny 1) - 2 - (6- methoxy - 3-pyridinyl) - N- methyl- 
N- [3-(spiro[5-fluoro-6-azaisobenzofuran-l(3H),4'-piperidin]-l-yl)- 
propyl]acetamide 

ESI-MS Found:m/z 524[M+H]+ 

[0256] 

Example 53 

2-(6-Fluoro-3-pyridinyl)-2-(4-toluyl)-N-methyl-N- 
[3-(spiro[5-fluoro-6-azaisobenzofuran-l(3H),4'-piperidin]-l-yl)propyl]- 
acetamide 

ESI-MS FoundWz 507[M+H]+ 

[0257] 
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Example 54 

2-(6-Fluoro-3pyridinyl)-N-methyl-2-phenyl-N- 
[S-CspirotS-fluoro-e-azaisobenzofuran-lCS^^'-piperidinl-l-yDpropyl]- 
acetamide 

ESI-MS Found:m/z 493[M+H]+ 

[0258] 

Examples 55 - 56 

Example 9 was repeated except that spiro[isobenzofuran-l(3H), 
4'-piperidine] hydrochloride which was used in Example 9-(2) was replaced 
with 4-(3-(propionylamino)phenyl)-l-piperidine (which was synthesized 
following the method as described in WO02/06245) and 
2-(3,4-difluorophenyl)-2-(2-oxo-l-pyrrolidinyl)acetic acid which was used in 
Example 9-(4), with each a starting material corresponding to the intended 
compound, to provide compounds of Examples 55 - 56. 
[0259] 
Example 55 

2-(3,4-Difluorophenyl)-2,2-dimethyl-N-methyl-N-[3-(4-(3- 
(propionylamino)phenyl)-l-piperidinyl)propyl]acetamide 

lH-NMR(400MHz,CDC13,6ppm):i.24(3H,t,J=7.3Hz), 

1.52(6H ) s),182-2.12(8H,m) ) 2.36-2.53(8H,m),2.7-3.0(2H,brs), 

3.0-3.2(lH ) brs),3.3-3.5(lH,brs),6.93-6.95(2H,m) ) 

7.00-7.08(lH,m),7.10-7.16(lH,m),7.19-7.24(lH,m), 

7.24-7.4(3H,m). 

ESI-MS Found:m/z 486[M+H]+ 

[0260] 
Example 56 

2,2-Bis(6-fluoro-3-pyridinyl)-N-methyl-N-[3-(4-(3- 
(propionylamino)phenyl)-l-piperidinyl)propyl]acetamide 
lH-NMR(400MHz,CDC13 > 6ppm):i.22-1.26(3H,m), 
1.68-2.1l(8H,m),2.36-2.53(5H ) m) ) 2.94(lH,d,J=11.4Hz), 
3.01(1. 5H ) s),3.07(l.5H,s),3.00-3.08(lH ) m),3.38-3.5l(2H ) m), 
5.23(lH,s) J 5.54(lH,s),6.89-6.95(3H,m),7.19-7.53(4H,m), 
7.72-7.80(2H,m),8.09-8.12(2H J m). 
ESI-MS Found:m/z 536[M+H]+ 

[0261] 
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Examples 57- 58 

Example 9 was repeated except that spiro[isobenzofuran-l(3H), 
4'-piperidine] hydrochloride which was used in Example 9- (2) was replaced 
with spiro[6-fluoroisobenzofuran-l(3H), 4'-piperidine] and 
2-(3,4-difluorophenyl)-2-(2-oxo-l-pyrrolidinyl)acetic acid which was used in 
Example 9-(4), with each a starting material corresponding to the intended 
compound, to provide compounds of Examples 57 - 58. 
[0262] 
Example 57 

2-(3,4-Difluorophenyl)-N-methyl-2-(2-oxo-l,3-oxazolan-3-yD"N-[3-(sp 
irotG-fluoroisobenzofuran-lCS^^'-piperidinl-l-yOpropyl]- acetamide 
ESI-MS Found:m/z 518[M+H]+ 

[0263] 
Example 58 

2,2-Bis(6-fluoro-3-pyridinyl)-N-methyl-N-[3-(spiro[6- 
fluoroisobenzofuran-l(3H), 4 , -piperidin]-l-yl)propyl] acetamide 
ESI-MS Found:m/z 51l[M+H]+ 

[0264] 
Example 59 

2,2-Bis(4-fluorophenyl)-N-methyl-N-[3-(4-(6-fluoro-3- 
pyridinyl)piperidin- 1 -yDpropyl] acetamide 

Example 9 was repeated except that spiro[isobenzofuran-l(3H), 
4'-piperidine] hydrochloride which was used in Example 9-(2) was replaced 
with 4-(6"fluoro-3"pyridinyl)piperidine, and 

2-(3,4-difluorophenyl)-2-(2-oxo"l-pyrrolidinyl)acetic acid which was used in 
Example 9-(4), with 2,2 -bis(4-fluorophenyl)acetic acid, to provide the title 
compound. 

ESI-MS Found:m/z 482[M+H]+ 

[0265] 

Examples 60 - 61 

Example 9 was repeated except that spiro[isobenzofuran-l(3H), 

4'-piperidine] hydrochloride which was used in Example 9~(2) was replaced 

with each a starting material corresponding to the intended compound and 

2-(3,4-difluorophenyl)-2-(2-oxo l-pyrrolidinyl)acetic acid which was used in 

Example 9-(4), with 2-(6-fluoro-3-pyridinyl)- 2-(4-fluorophenyl)acetic acid, 
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to provide the compounds of Examples 60-61. 

[0266] 

Example 60 

2-(6-Fluoro-3-pyridinyl)-2-(4-fluorophenyl)-N-methyl-N-[3 - 
(spiro[6-fluoro-5-azaisobenzofuran-l(3H),4-piperidin]-l-yl)propyl]- 
acetamide 

ESI-MS Found:m/z 51l[M+H]+ 

[0267] 
Example 61 

2-(6-Fluoro*3-pyridinyl)-2-(4-fluorophenyl)-N-methyl-N-[3- 
(spiro[6-azaisobenzofuran-l(3H),4-piperidin]l-yl)propyl]acetamide 
ESI-MS Found:m/z 493[M+H]+ 

[0268] 

Examples 62 - 63 

Example 9 was repeated except that tert-butyl 
N-(3-hydroxypropyl)-N-methyl carbamate which was used in Example 9-(l) 
was replaced with tert-butyl N-(3-hydroxypropyl)-N-ethyl carbamate, and 
spiro[isobenzofuran-l(3H),4'piperidine] hydrochloride used in Example 
9*(2) was replaced with each a starting material corresponding to the 
intended compound, to provide the compounds of Examples 62 - 63. 
[0269] 
Example 62 

2-(3,4-Difluorophenyl)-N-ethyl-2-(2-oxo-l-pyrrolidinyl)-N-[3- 
(spiro[isobenzofuran-l(3H), 4'-piperidin]-l-yl)propyl]acetamide 
ESI-MS Found:m/z 512[M+H]+ 

[0270] 
Example 63 

2-(3,4-Difluorophenyl)-N-ethyl-2-(2-oxo-l-pyrrolidinyl)-N-[3-(4-(6-flu 
oro-3-pyridinyl)piperidin-l-yl)propyl]acetamide 
ESI-MS Found:m/z 503[M+H]+ 

[0271] 

Example 64-65 

Example 9 was repeated except that tert-butyl 

N-(3-hydroxypropyl)-N-methyl carbamate which was used in Example 9-(l) 

was replaced with each a starting material corresponding to the intended 
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compound, and spiro[isobenzofuran-l(3H), 4'-piperidine] hydrochloride 
used in Example 9-(2) was replaced with spiro[6-fluoroisobenzofuran-l(3H), 
4'-piperidine] to provide the compounds of Examples 64 - 65. 
[0272] 
Example 64 

2-(3,4-Difluorophenyl)-2-(2-oxo-l-pyrrolidinyl)-N-propyl-N-[3- 
(sp iro [6 - fluoroisobenzofur an - 1 (3H) , 4' -piperidin] - 1 -y l)p ropy 1] - acet amide 
ESI-MS FoundWz 544[M+H]+ 

[0273] 
Example 65 

2-(3,4-Difluorophenyl)-N-isopropyl-2-(2-oxo-l*pyrrolidinyl)-N- 
[3-(spiro[6-fluoroisobenzofiiran-l(3H),4'-piperidin]-l-yl)propyl]- acetamide 
ESI-MS FoundWz 544[M+H]+ 

[0274] 

Example 66 

2,2-Bis(6-fluoro-3*pyridinyl)-N-ethyl-N-[3"(spiro[5-fluoro-6- 
azaisobenzofuran- l(3H), 4'-piperidin]- 1-yl) -propyl] acetamide 

Example 9 was repeated except that tert-butyl 
N-(3-hydroxypropyl)-N-methyl carbamate which was used in Example 9-(l) 
was replaced with tert-butyl N*(3- hydroxypropyl)-N-ethyl carbamate, 
spirofrsobenzofuran-lteH^'-piperidine] hydrochloride used in Example 
9*(2) was replaced with spiro[5-fluoro-6- azaisobenzofuran- l(3H), 
4'-piperidine] and 2-(3,4-difluorophenyl)-2- (2-oxo-l-pyrrolidinyl)acetic acid 
which was used in Example 9 (4), with 2,2-bis(6-fluoro-3-pyridinyl)acetic 
acid, to provide the title compound. 

ESI-MS Found:m/z 526[M+H]+ 

[0275] 

Examples 67 - 72 

Example 9 was repeated except that tert-butyl 

N-(3-hydroxypropyl)-N-methyl carbamate which was used in Example 9-(l) 

was replaced with tert-butyl N- (3 -hydroxypropyl)-N-ethyl carbamate, 

spiro[isobenzofuran-l(3H), 4'-piperidine] hydrochloride used in Example 

9-(2) was replaced with spiro[6 fluoroisobenzofuran- l(3H), 4'-piperidine] 

and 2 (3,4-difluorophenyl)-2-(2-oxo-l- pyrrolidinyOacetic acid which was 

used in Example 9-(4), with each a starting material corresponding to the 
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intended compound, to provide the compounds of Examples 62 - 72. 
[0276] 

Example 67 

2-(3,4-Difluorophenyl)-Nethyl-2-(4-(methanesulfonyl)-2-oxo-l- 
piperazinyl)-N- [3-(spiro[6-fluoroisobenzofuran- l(3H),4'-piperidin]- 1- 
yl) -propyl] acetamide 

lH-NMR(400MHz,CDC13,8ppm):i.l9(3H,t,J=7.3Hz), 

1.77-2.04(4H,m),2.36-2.53(4H,m),2.50(2H,q,J=7.3Hz), 

2.7-2.8(0.5H ) m) ) 2.86(3H,s),2.89-2.96(2.5H > m),3.19-3.25(3H,m), 

3.41-3.43(lH ) m),3.52-3.77(2H,m),3.89(lH,d,J=6.9Hz), 

4.14(lH,d,J=6.9Hz),5.0l(lH,s) ) 5.03(lH,s),6.54(0.5H,s), 

6.59(0.5H > s),6.81-6.85(lH,m) > 6.94-6.99(lH,m),7.06-7.08(lH,m), 

7.12-7.27(3H,m). 

ESI-MS Found:m/z 623[M+H]+ 

[0277] 

Example 68 

l(3,4-Difluorophenyl)-N-ethyl-N-[3-(spiro[6- 

fluoroisobenzofuran-lte^^'-piperidinj-l-yDpropyl]- 

cyclopentanecarboxamide 

lH-NMR(400MHz,CDC13,8ppm):0.73(2H,t,J=6.6Hz), 

l.ll(lH,t ) J=6.6Hz) ) 1.30-1.45(lH,m),1.6-2.l(l2H J m), 

2.20-2.70(6H ) m),2.90-3.10(3H,m),3.30-3.40(2H,m),5.02(2H,s) ) 

6.80-6.9(lH,m),6.93-6.98(2H ) m),7.00-7.15(3H,m). 

ESI-MS Found:m/z 50l[M+H]+ 

[0278] 
Example 69 

2,2-Bis(6-fluoro-3-pyridinyl)-N-ethyl-N-[3-(spiro[6- 
fluoroisobenzofuran- 1 (3H), 4'-piperidin] - 1 yDpropyl] acetamide 
ESI MS Found:m/z 525[M+H]+ 

[0279] 

Example 70 

l-(3,4-Difluorophenyl)-N-ethyl-N-[3-(spiro[6- 

fluoroisobenzofuran-l(3H), 4'-piperidin]-l-yl)propyl]- 

cyclopropanecarboxamide 

ESI MS Found:m/z 473[M+H]+ 
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[0280] 
Example 71 

2-(3 7 4-Difluorophenyl)-2,2-dimethyl-N-ethyl-N-[3-(spiro[6- 
fluoroisobenzofuran-l(3H), 4'-piperidin]-l-yl)propyl]acetamide 
ESIMS Found:m/z 475[M+H]+ 

[0281] 
Example 72 

2-(3,4-Difluorophenyl)-N-ethyl-2-(2-oxo-l-pyrrolidinyl)-N-[3- 
(spiro[6*fluoroisobenzofuran- lCSlDj^-piperidin] - l-yl)propyl] - acetamide 
ESI-MS Found:m/z 530[M+H]+ 

[0282] 
Example 73 

2(3,4-Difluorophenyl)-N-methyl-2-(2oxo-l-pyrrolidinyl)-N-[2- 
hydroxy3-(spiro[isobenzofuran-l(3H), 4'-piperidin]-l-yl)propyl]- acetamide 

(1) To a solution of tert-butyl N"methyl-N-(2-oxylanylmethyl) 
carbamate (300 mg) in DMF (3 ml), spiro[isobenzofuran-l(3), 
4'-piperidine] hydrochloride (326 mg) and potassium carbonate (332 mg) 
were added and stirred for 18 hours at 100°C. The reaction liquid was 
cooled to room temperature and to which water was added, followed by 
extraction with ethyl acetate. The organic layer was washed with 
saturated brine, dried over anhydrous sodium sulfate and condensed under 
reduced pressure. The resulting residue was purified on silica gel column 
chromatography (methanol/chloroform = 1/20) to provide tert-butyl 

N methyl-N-(2-hydroxy-3-(spiro- [isobenzofuran-l(3H), 
4'-piperidin]-l-yl)propyl] carbamate (578 mg) as a pale yellow oily 
substance. 

(2) The above compound (326 mg) was dissolved in trifluoroacetic 
acid and stirred for 30 minutes at room temperature. After condensation 
of the reaction liquid under reduced pressure, an aqueous sodium hydroxide 
solution was added to the condensate, followed by extraction with 
chloroform. The organic layer was washed with saturated brine, dried 
over anhydrous sodium sulfate and condensed under reduced pressure to 
provide 2 hydroxy-N- 

methyl-3-(spiro-[isobenzofuran-l(3H),4 , -piperidin]-l-yl)-propanamine (208 
mg) as a pale yellow oily substance. 
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(3) Using the above compound, the title compound was obtained 
following Example l-(3). 

ESI-MS Found:m/z 514[M+H]+ 

[0283] 
Example 74 

2-(3 3 4 Difluorophenyl)-N-methyl-2-(2-oxo-l-pyrrolidinyl)-N-[3- 
(spiro[isobenzofuran-l(3H), 4'*piperidin]-l-yl)butyl]acetamide 

(1) To a solution of spiro[isobenzofuran-l(3H), 4'-piperidine] 
hydrochloride (2.80 g) and 2-(3 oxobutyl)-lH-isoindoM,3(2H)-dione (2.0 g) 
in THF-methanol (1-1 v/v, 40 ml), 0.3 M sodium cyanoborohydride-1/2 zinc 
chloride solution in methanol (44 ml) was added and stirred for 20 hours at 
room temperature. Saturated aqueous sodium hydrogencarbonate 
solution was added to the 

reaction liquid, followed by extraction with ethyl acetate. The organic 
layer was washed with saturated brine, dried over anhydrous sodium 
sulfate and condensed under reduced pressure. The resulting solid was 
washed with a small amount of methanol to provide 
2-(3-spiro[isobenzofuran-l(3H), 4'-piperidin-l-yl]butyl-lH- isoindol-1, 
3(2H)-dione (578 mg) as a white solid. 

(2) 3-(Spiro[isobenzofuran-l(3H), 4'-piperidin]-l-yl) butanamine 
which was obtained from the above compound (3.0 g) following Example 
l-(2) was dissolved in dioxane (20 ml) and water (20 ml). To the solution 
triethylamine (2 ml) was added, and into which ethyl chlorocarbonate (0.84 
ml) was added dropwise under cooling with ice. After 15 hours' stirring at 
room temperature, the 

reaction liquid was condensed under reduced pressure. To the residue 
saturated aqueous sodium hydrogencarbonate solution was added, followed 
by extraction with ethyl ether. The organic layer was washed with 
saturated brine, dried over anhydrous sodium sulfate and condensed under 
reduced pressure. The resulting residue was purified on silica gel column 
chromatography (ethyl acetate) to provide ethyl 
N-methyl-N-[3-(spiro[isobenzofuran-l(3H), 

4-piperidin]-l-yl)butyl]carbamate (1.09 g) as a colorless oily substance. 

(3) To a solution of above compound (1.09 g) in dioxane (10 ml), 

lithium aluminum hydride (360 mg) was added and heated under reflux for 
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12 hours. Cooling the reaction liquid to room temperature, THF (50 ml) 
and 2N*sodium hydroxide were added, and the system was stirred for 5 
hours. After removing the insoluble matter by filtration, the filtrate was 
condensed under reduced pressure to provide the title compound (900 mg) 
as a colorless oily substance. 

(4) Using above compound, the title compound was obtained 
following Example 1~(3). 

ESI-MS Found:m/z 512[M+H]+ 

[0284] 
Example 75 

2-(3,4-Difluorophenyl)-N-methyl-2-(2-oxo-l-pyrrolidinyl)-N-[3- 
(spiro[6-fluoroisobenzofuran-l(3H), 4'-piperidin]-l-yl)butyl]acetamide 

The title compound was obtained by repeating Example 74, except 
that spiro[isobenzofuran-l(3H), 4 , -piperidine] hydrochloride which was 
used in Example 74-(l) was replaced with 

spiro[6-fluoroisobenzofuran-l(3H), 4'-piperidine] hydrochloride. 
ESI-MS Found:m/z 530[M+H]+ 

[0285] 
Example 76 

2-(3,4-Difluorophenyl)-2-(2-oxo-l-pyrrolidinyl)-N-[2-fluoro-3- 
(spiro [isobenzofuran- 1 (3H), 4'piperidin] ■ 1 -yl) -propyl] acetamide 

(1) A solution of 2-(2-oxylanylmethyl)-lH-isoindol- l,3(2H)-dione 
(112 mg) and spiro[isobenzofuran-l(3H), 4'-piperidine] (105 mg) in DMF (3 
ml) was stirred for 18 hours at 90 °C. The reaction liquid was cooled to 
room temperature, to which water was added, followed by extraction with 
ether. The organic layer was washed with saturated brine, dried over 
anhydrous sodium sulfate and condensed under reduced pressure. The 
resulting residue was purified on silica gel column chromatography (ethyl 
acetate/hexane = 2/1) to provide 2-(2-hydroxy-3-spiro[isobenzofuran-l(3H), 
4 , -piperidin-l-yl]propyl)- lH-isoindol*l,3(2H)-dione (124 mg) as a colorless, 
amorphous compound. 

(2) Using the above compound, 2*hydroxy-3-spiro- 
[isobenzofuran-l(3H), 4 , -piperidin-l-yl] propanamine was obtained in the 
manner similar to Example l-(2). 

(3) Example 74-(2) was repeated except that ethyl chlorocarbonate 
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used in Example 74-(2) was replaced with di-tert-butylcarbonate, to provide 
tert-butyl N-[2-hydroxy3-(spiro[isobenzofuran-l(3H), 4'-piperidin]- 
1 -y 1) -propyl] carbamate . 

(4) To a solution of above compound (210 mg) and pyridine (0.25 ml) 
in dichloromethane (5 ml), diethylaminosulfatrifluoride (0.16 ml) was added 
dropwise under cooling with ice. After 2 hours' stirring, saturated aqueous 
sodium hydrogencarbonate solution was added, followed by extraction with 
ethyl acetate. The organic layer was washed with saturated brine, dried 
over anhydrous sodium sulfate and condensed under reduced pressure. 
The resulting residue was purified on silica gel column chromatography 
(ethyl acetate/hexane = l/l) to provide tert-butyl-N-[2-fluoro-3-(spiro- 
[isobenzofuran-l(3H), 4'-piperidin]-l-yl)propyl]carbamate (50 mg). 

(5) The above compound (50 mg) was dissolved in trifluoroacetic acid 
(l ml), and stirred for 30 minutes at room temperature. Condensing the 
reaction liquid under reduced pressure, aqueous sodium hydroxide solution 
was added to the condensate and extracted with chloroform. The organic 
layer was washed with saturated brine, dried over anhydrous sodium 
sulfate and condensed under reduced pressure to provide 2*fluoro-3-(spiro- 
[isobenzofuran-l(3H),4 , -piperidin]-l-yl) propanamine (34 mg) as a pale 
yellow oily substance. 

(6) Using the above compound, the title compound was obtained 
following Example 1*(3) 

ESI-MS Found:m/z 502[M+H]+ 

[0286] 
Example 77 

2-(4-Chlorophenyl)-2-hydroxy-N-methyl-2-(2-thiazolyl)-N-[3- 
(spiro[isobenzofuran-l(3H), 4'-piperidin]-l-yl)propyl]acetamide 

(l) To a solution of N-methyl-3"(spiro[isobenzofuran-l(3H), 

4'-piperidin]-l-yl)-l -propanamine (260 mg) in DMF (2 ml), 

2-(4-chlorophenyl)-2-oxoacetic acid (244 mg), HOBt (18.5 mg), EDC1 (242 

mg) and sodium hydrogencarbonate (215 mg) were added and stirred for 20 

hours. The reaction liquid was diluted with water, extracted with diethyl 

ether, washed with saturated brine and dried over anhydrous sodium 

sulfate. The organic layer was condensed under reduced pressure, and the 

resulting residue was purified on silica gel column chromatography 
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(methanol/chloroform = 1/10) to provide 

2-(4xhlorophenyl)-N-methyl-2-oxo-N-[3-(spiro[isobenzofuran -l(3H), 
4'-piperidin]-lyl) propyl] acet amide (270 mg) as a yellow, oily substance. 

(2) To a solution of 2-bromothiazole (52 mg) in diethyl ether (2 ml), 
1.6M n-butyl lithium solution in hexane (0.81 ml) was added at -78 °C. 
After 15 minutes' stirring at the same temperature, a 

solution of the above compound (80 mg) in diethyl ether (2 ml) was added, 
and the temperature was raised to the ambient level. Saturated aqueous 
ammonium chloride solution was added to the reaction solution and 
extracted with diethyl ether. The organic layer was washed with saturated 
brine, dried over anhydrous sodium 

sulfate and condensed under reduced pressure. The resulting residue was 
purified on preparative TLC (methanol/chloroform = 1/20) to provide the 
title compound (34.6 mg) as a brown oily substance. 
ESI-MS Found:m/z 512[M+H]+ 

[0287] 
Example 78 

2-(4-Chlorophenyl)-2-(6-fluoro-3-pyridyl)-2-hydroxy-N-methylN-[3-( 
spiro[isobenzofuran-l(3H), 4'-piperidin]-l-yl) propyl] acetamide 

Example 77 was repeated except that 2-bromothiazole which was 
used in Example 77-(2) was replaced with 5-bromo-2- fluoropyridine, to 
provide the title compound. 

ESI-MS Found:m/z 524[M+H]+ 

[0288] 
Example 79 

2-(3,4-Difluorophenyl)-2-(2-fluoro-4-pyridyl)-2-hydroxy-N- 
me thyl- N- [3 - (spiro [isobe nzofuran - 1 (3H) , 4' -p ip eridin] - 1 -yDpropyl] - 
acetamide 

(1) Example 82-(l) was repeated except that methyl 
2-(4-chlorophenyl-2-oxoacetic acid which was used in Example 82-(l) was 
replaced with 2-(3,4-difluorophenyl)-2-oxoacetic acid, to provide 
2-(3,4-difluorophenyl)-N-methyl-2 oxo-N-[3 (spiro[isobenzofuran- l(3H), 
4'-piperidin] - 1 -y l) propyl] acetamide . 

(2) To a solution of 2-fluoro-4-iodopyridine (64 mg) in THF (2 ml), 

2M-isopropyl-magnesium chloride ether solution (0.15 ml) was added at 
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-40 °C. After 30 minutes' stirring, a solution of the above compound (100 
mg) in THF (2 ml) was added and stirred for 30 minutes. Raising the 
temperature to the ambient level, saturated aqueous ammonium chloride 
solution was added and extracted with ethyl acetate. The organic layer 
was washed with saturated brine, dried over anhydrous sodium sulfate and 
condensed under reduced pressure. The resulting residue was purified on 
preparative TLC (methanol/chloroform = 1/10) to provide the title 
compound (48 mg) as a colorless oily substance. 
ESI-MS Found:m/z 526[M+H]++ 

[0289] 

Example 80 

2-(3,4-Difluorophenyl)-2-(2-pyrazinyl)-2-hydroxyN-methyl- 
N- [3-(spiro[isobenzofuran- l(3H), 4'-piperidin] - 1-yl) propyl] acetamide 

To a solution of 2-iodopyrazine (52.0 mg, 0.253 mmol) in THF (l ml), 
n-butyl magnesium chloride (2M-ether solution, 0.11 ml) was added at 0 °C 
and stirred for 30 minutes. Successively, a solution of 2- 
(3,4-difluorophenyl)-N-methyl-2-oxo-N-[3-(spiro[isobenzofuran- l(3H), 
4'-piperidin]-l-yl) propyl] acetamide (102 mg) in THF (2 ml) was added, 
stirred for 1.5 hours, heated to room temperature, and saturated aqueous 
ammonium chloride solution was added. The mixture was extracted with 
ethyl acetate, washed with saturated brine and dried over anhydrous 
sodium sulfate. The organic layer was condensed under reduced 

pressure, and the resulting residue was purified on preparative TLC 
(methanol/chloroform = 1/10) to provide the title compound (25 mg). 

lH-NMR(300MHz,CDC13,8ppm):l.62-3.89(l8H,m),5.07(2H,s),6.60-7 

.50(7H,m),8.29-8.53(2H,m),8.70(lH,s). 

ESI-MS Found:m/z 509[M+H]+ 

[0290] 

Examples 81-83 

Example 77 was repeated except that methyl 
2-(4-chlorophenyl)-2-oxoacetic acid and N-methyl-3-(spiro- 
[isobenzofuran-l(3H), 4'piperidin]-l-yl)-l-propanamine which were used in 
Example 77-(l) were replaced with, respectively, 

2-(3,4"difluorophenyl)-2-oxoacetic acid, and with each a starting material 

corresponding to the desired compound; and that 2-bromothiazole in 
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Example 77-(2), with 5-bromo-2-fluoropyridine, to provide the compounds of 
Examples 81 - 83. 
[0291] 
Example 81 

2-(3,4-Difluorophenyl)-2-hydroxy-2"(6-fluoro-3"pyridinyl)-N- 
me thy 1- N- [3 ■ (4 - (6 -fluoro - 3 -py ridinyDpiperidin) - 1 -yDpropyl] ace tamide 
ESI-MS Found:m/z 517[M+H]+ 

[0292] 

Example 82 

2-(6*Fluoro*3-pyridinyl)-2-(2,4-difluorophenyl)-2-hydroxy-N- 
methyl-N-[3-(spiro[6-fluoro-5-azaisobenzofuran-l(3H), 
4'-piperidin] - 1 -yOpropyl] acetamide 

ESI-MS Found:m/z 515[M+H]+ 

[0293] 
Example 83 

2-(2,4-Difluorophenyl)-2-(6-fluoro-3-pyridinyl)-2-hydroxy-N- 
methyl-N-[3-(spiro[6-azaisobenzofuran-l(3H), 4'-piperidin]- 
1 -yOpropyl] acetamide 

ESI-MS Found:m/z 527[M+H]+ 

[0294] 

Hereinafter structures of those compounds of Examples are shown 
in Tables 1 -4. 
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[0295] 
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[0299] 



Medical utility of compounds of the present invention is verified, for 
example, by the following pharmacological test examples. 
[0300] 

(MCH binding inhibition test) 

A human MCH-1R encoding cDNA sequence [FEBS Letters, VOL 
398, p.253 (1996); Biochimica et Biophisica Acta, Vol. 1401, p.216 (1998)] 
was cloned to plasmid vector pEF/mic/cyto (Invitrogen Corporation). The 
obtained expression vector was transfected to a host cell CHOK1 
(American Type Culture Collection) using lipofectamine plus reagent (Life 
Technology Inc.) to provide MCH-1R expression cells. 
[0301] 

Membrane samples prepared from the MCH-1R expression cells 
were incubated with each test compound and 50 pM of [ 125 I]MCH (NEN Co.), 
in an assay buffer (50mM Tris buffer comprising lOmM magnesium chloride, 
2mM ethylenediamine tetraacetate, 0.01% bacitracin and 0.2% bovine 
serum albumin; pH 7.4) at 25°C for an hour, followed by filtration through 
Glass Filter GF/C (Wattman Co.). After washing the glass filter with 
50mM Tris buffer (pH7.4) comprising lOmM magnesium chloride, 2mM 
ethylenediamine tetraacetate and 0.04% Tween-20, radiative activity on the 
glass filter was measured. Non-specific binding was measured in the 
presence of ljuM human MCH and 50% inhibition concentration (IC50 value) 
of each test compound to specific [ 125 I] MCH binding was determined. The 
results were as shown in Table 5 . 
[0302] 
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Test Compound 


IC 50 (nM) 


Example 6 
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Example 12 
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[0303] 



As above, compounds of the present invention potently inhibited 
binding of MCH to MCH-1R and acted as MCH-1R antagonist. 
[0304] 

Industrial Utilizablitv 

The compounds of the present invention exhibit MCH-1R 
antagonistic action and are useful as preventing or treating agents of 
metabolic disorders represented by obesity, diabetes, hormone disorder, 
hyperlipidemia, gout, fatty liver, hepatitis and cirrhosis; cardiovascular 
disorders, represented by stenocardia, acute or congestive heart failure, 
myocardial infarction , coronary atherosclerosis, hypertension, renal 
diseases and electrolyte abnormality; central nervous system or peripheral 
nervous system disorders represented by bulimia, emotional disturbance, 
depression, anxiety, epilepsy, delirium, dementia, schizophrenia, 
attention-deficit hyperactivity disorder, memory impairment, sleep 
disorders, cognitive failure, dyskinesia, paresthesias, smell disorders, 
morphine tolerance, drug dependence and alcoholism; reproductive 
disorders represented by infertility, preterm labor and sexual dysfunction; 
digestive disorders; respiratory disorders; cancer or pigmentation. 
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[Designation of Document] Abstract 
[Abstract] 

[Problem] To Provide the compounds having a melanin-concentrating 
hormone receptor antagonistic activity and are useful as drugs for central 
diseases, circulatory diseases, or metabolic diseases. 

[Means for Solution] 

An antagonist to melanin-concentrating hormone receptor which 
comprises as the active ingredient a piperidine derivative represented by 
the following general formula [I] • 




[wherein R 1 is hydrogen, hydroxyl, lower alkyl, or the like; R 2 , R 3 , R 4 , 
R 5 and R 6 each stands for hydrogen, halogen, or the like; W 1 and W 2 each 
independently stands for -O-, -CH2-, or the like; Y 1 , Y 2 , Y 3 and Y 4 stand for 
-CH-, -CF-, -N-, or the like; Z stands for lower alkyl, an aliphatic 
heterocyclic group, or the like; Ar is a mono- or bi-cyclic aliphatic 
heterocycle or an aromatic heterocycle; and n is an integer of 1 to 8]. 
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